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Electric Radio™ is all about the restoration, maintenance, and 
continued use of vintage radio equipment. Founded in May of 1989 
by Barry Wiseman (N6CSW), the magazine continues publication 
for those who appreciate the value of operating vintage equipment 
and the rich history of radio. It is hoped that the magazine will 
provide inspiration and encouragement to collectors, restorers 
and builders. It is dedicated to the generations of radio amateurs, 
experimenters, and engineers who have preceded us, without 
whom many features of life, now taken for granted, would not be 
possible. 

We depend on ‘our readers to supply material and photos for 
ER. Our primary interest is in articles that pertain to vintage 
equipment and operating with a primary emphasis on AM, but 
articles on CW, SSB, and shortwave listening are also needed. 
Photos of hams in their radio shacks are always appreciated. We 
invite those interested in writing for ER to write, email, or call. 


. Regular contributors include: 
Tom Marcellino (W3BYM), David Ishmael (WA6VVL), Chuck Teeters 
(W4MEW), Mike Murphy (WU2D), Jim Hanlon (W8KGI), Gary 
Halverson (K6GLH), David Kuraner (K2DK), Larry Will (W3LW), Dave 
Gordon-Smith (G3UUR), Mike Bittner (W6MAB), D.S. “Jeep” Platt 
(K3HVG), Jeff Covelli (WA8SAJ), Joe Long (WA2EJT), Jim Riff (K7SC), 
George Misic (KE8RN) 


Editor’s Comments 


Merry Christmas from Electric Radio! 
We would like to wish everyone a Merry 
Christmas for this year, and an excellent 2015. 
Everyone I’ve talked with says it seems like this a 
year has gone by so quickly, and I’d sure have to == ee 


agree with that. | 

2015 KD@HG Heavy Metal Rally 
_ Td been looking forward to the annual Heavy Metal Rally 
because it’s always a lot of fun. We had a wind storm during 
November that damaged all of my antennas and right now I’m 
QRT. I hope to have something working in time for the Rally 
—if the weather at 9250 feet cooperates— but that’s not something 
that can be counted on. I do hope to get some photos of 
operators and their big rigs for our annual Heavy Metal photo 
section, so please don’t forget to send them in. 

We have a nice selection of articles to finish up this year in Electric Radio. Please 
have a look at Rich Oliver’s letter in the ER Mailbag on page 42, I’m hoping that 
someone with Japanese language skills can help Rich translate the rare ID tag that’s 
reproduced with his letter. 

On page 29 is a full schedule of Antique Wireless Association’s operating events 
for next year. Be sure to mark them on the calendar, they are always good chances 
to operate and to hear some classic vintage equipment. 
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Cover: The “Tale of Two Desks” is our feature story this month with 
Gary, K6GLH, and Pete, K5PZ, collaborating to solve a common 
problem, how to make the Johnson Desk Kilowatt work with a variety 
of other rigs in both AM and SSB modes. Pete and Gary bring their 
unique perspective solutions together to meet this challenge in this 


informative new article. 
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A Classic 6AG7/6L6 MOPA CW Transmitter with 
that 1930’s Look 


By Noel Lukens, K3NQV 
309 Brookwood Drive 
Downingtown, PA 19335 


nlukens1@comcast.net 


It started life as a simple 1 tube QRP 
transmitter - both on paper and through 
the initial build phase - but it ended up 
quite something else entirely. 

I had been researching numerous ham 
websites, the ARRL archives, various on- 
line forums, plus my own library. I found 
lots of great homebrew transmitter 
photographs in addition to a number of 
articles, including an excellent 1 tube 
6AG7 circuit, published in the November 
1953 issue of QST magazine by Lew 


McCoy, WI1ICP. I had always wanted to 
build a transmitter of my own: something 
similar to the one outlined in Lew’s article 
seemed to be the way to go for my Ist 
attempt. 

I had started to “cut-metal” on a 
Hammond P-H1444-16, 6" x 10" x 2" 
aluminum chassis box, to accommodate 
the sockets for the GAG7 and a plug-in 
coil. On the rear apron of the chassis | 
mounted an SO-239 coax connector and 
a ground post. Holes were drilled to 
mount the 365 mmfd plate tuning and 
the 1100 mmfd antenna loading 
capacitors, including wire feed-thru 
grommets and hardware. At this point, I 
departed somewhat from the layout 


Figure 1: In this front view of the MOPA transmitter, shown left-to-right is the 
oscillator output tuning control, final plate tuning control, crystal socket, antenna 
loading control, and key jack. (A sharp eye may notice that the Bliley crystal frequency 
is marked 7157 kc. This is my original crystal for the Novice band, when I was first 
licensed in 1961. Alas, it no longer works but I keep it as a memento. Besides, it’s the 


most photogenic crystal that I have.) 
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described in the article. Instead of using 
an 8-pin octal socket on the front apron 
to plug in the crystal and key, I used a 
National ceramic FT-243 type crystal 
socket and a %4-inch key jack. I also 
installed a National R-300U RF choke 
and a vintage Dialight green, jeweled 
pilot light holder. The pilot light was 
totally unnecessary but it was in my junk 
box and besides it looked really nice. 
Since I intended to power the transmitter 
using a separate power supply, an 
8-pin MIP-type 
connector was also mounted on the rear 
of the chassis. I wound a tank coil for 40 
meters (15 4% T, #22 wire, close-wound) 
ona 1-1/4" Dx 2-1/4" L 4-prong plug- 
in coil form (note 1). I had decided to use 
a plug-in type coil even though I intended 


male 


Amphenol 


operation only on 40 meters: I do not 
have an antenna for 80 meters - at least 
not at this time. The transmitter was now 
ready to be wired. 

Well not so fast! As with many such 
projects, the transmitter was relegated to 
the back burner for a while. 

During this period though, I did more 
“research” that soon brought me to the 
decision to change direction somewhat 
more. I had found another schematic, on 
the Internet, similar to the Lew McCoy 
design; but one that featured a 6L6 tube 
plus a 0-100 mA plate meter and a VR- 
150 screen grid voltage regulator. A 
comment in the article read, “... its gas 
glows with a nice purple hue”. Since both 
the GAG7 and 6L6’s are metal tubes (at 
least the GLG version that I had on-hand) 
and exhibit no warm, glowing filaments 
to look at - how could I possibly resist the 
lure of the purple hue feature? I decided 
to move forward and build this 6L6 
design. 

Since I had started the project as a 1 


tube transmitter, I now needed to 
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bertionoceuathe ichassis avout.) to 
accommodate the regulator tube. An 
additional hole was readily cut for the 
VR-150 socket but adding the meter 
proved to be a bit more challenging, 
given the layout that I had already started. 
I tried using 2 small brackets to mount 
the meter to the chassis, at the front, 
center position between the 2 variable 
capacitors. Also, a small metal sub-panel 
was considered, but neither version 
looked quite right to me. In lieu of these 
approaches, I elected to use a full size 
panel to facilitate mounting the meter. 
Prior to this, no panel had been planned. 
A 5-1/2" x 12" x 1/4" wood panel was 
prepared with holes cut for the 2-1/4" 
diameter round meter, the tuning and 
antenna loading capacitor shafts, plus 
the pilot light, crystal socket, and the key 
jack. Space was tight for the meter but 
fortunately it fit perfectly. Wood panel 
supports were also added along with a 9 
5/8" x 12 ¥” wood base that serves as the 
bottom plate of the transmitter: the 
corresponding Hammond aluminum 
bottom plate was not used. The base 
offers protection against accidental shock 
hazard and, along with the panel, provides 
a more finished, vintage appearance. The 
wood panel/base combination also allows 
the transmitter to fit nicely with other 
homebrew radio projects that I had made. 
All of the wood items were stained walnut. 
2 small (0-100) dial plates were added to 
the final tuning and antenna loading 
capacitor shafts to aid in tuning and 
dress-up the panel. All my work thus far 
was only mechanical — now the 
transmitter was ready for wiring. 

Need I mention at this point that the 
back burner got some company again? 
Well anyway, it made time for a little 
more research. 


[had obtained a copy of Dave Ishmael’s 
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Figure 1 is the original MOPA transmitter 
schematic as it appeared in Dave 
Ishmael’s article, pg. 82. Minor changes, 
made by this author, figure 3, include; 
the RF chokes used were 2.5 mH, the 
antenna loading capacitor is now a 3- 
section 1100 mmfd unit and the adjacent 
fixed capacitor removed, an RCA VFO 
socket was added in parallel to the FT- 
243 crystal socket, and one of the 3.5K, 
5W VR-150 power resistors was changed 
to a 5K adjustable power resistor. The 2 
changes mentioned in the article text 
were the insertion of the crystal/VFO 
switch at point “A” and the oscillator 
tuned circuit at point “B”. See inserts. 


book, Vintage Anthology, from ER. In it 
were numerous, interesting articles 
covering homebrew projects plus vintage 
ham equipment, some of which I still 
have and occasionally use in my “vintage” 
station. Included was an article, entitled, 
6AG7/6L6 25W Transmitter. It looked 
ereat and, relatively speaking, high power! 
My simple 1 tube QRP transmitter was 
about to morph into a MOPA. 

Again, I checked the chassis layout and 
found, amazingly, that I could actually 
still use the same Hammond box with the 
addition of another tube socket for the 
new 6AG7 anda few more terminal strips. 
Using the schematic on page 82 of Dave's 
book, I finally began the wiring process. 
I followed the schematic with only a few 
component value changes that were 
dictated by availability. I also didn’t have 
the desired 100 pH choke mentioned in 
his article that is necessary to adequately 
drive the 6L6. To help with this issue, I 
incorporated an idea borrowed from a 
schematic of another of Dave’s articles, 
found on page 93 of the same book: a 


tuned oscillator output circuit. My version 
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consisted of a 140 mmfd variable 
capacitor paired with an oscillator coil. It 
consists of “1 turns,of B&W 3016 
Miniductor™ coil stock (#24 wire, 32 
TPI, 1.0" D), for 40 meter operation 
(note 1). I also borrowed the crystal/ 
VFO selector switch and RCA connector 
idea from that same schematic on page 
93. Liberal use was made of salvaged 
resistors and disc ceramic capacitors by 
installing short pigtail leads. With the 
exception of the 2.5 mH RF in-line style 
chokes, all of the parts used in this project 
were from my junk box: the only other 
new or purchased parts were the 
Hammond chassis and the 4” key jack 
(with a 3/8" long bushing necessary to 
clear the thick wood panel) from Antique 
Electronic Supply. The capacitor dial 
plates were vintage parts obtained from 
Playthings of the Past. 

A little further re-work of the panel 
and chassis was needed here. The 
oscillator drive variable capacitor was 
positioned under the chassis at the left 
side of the front apron, where the pilot 
light was originally located. The pilot 
light was moved to a point on the panel 
just under and to the left of the meter. 
With the added tube socket, the 6AG7 
found a home behind the final tuning 
variable capacitor and the 6L6 and the 
VR-150 traded places. The final tuning 
coil remained in its original location. 
And, despite 2 significant changes in 
concept and layout, there were no dreaded 
empty chassis holes that I would have to 
explain away to a ham with a discerning 
eye. I think though, that it’s safe to say 
that any more “research” would have 
resulted in a complete new transmitter 
build - there was just no more room on 
this chassis box for any more parts and 
stages! With the wiring now complete, 


the transmitter was ready for testing. 
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Figure 4, Top-down View of the Parts Placement: Left-to-right are the 3 section 
antenna loading capacitor, the 6L6 final tube positioned between the panel meter and 
plug-in coil, then to the right is the VR-150 regulator tube, the plate tuning capacitor, 


and the 6AG7 oscillator tube. 


The Interim Test 

The initial power-up test was 
uneventful. I had checked the circuit 
numerous times at various points, during 
the wiring phase, to ensure that there 
were no mistakes. Prior to wiring the 6L6 
final tube, I plugged in a crystal and 
temporarily powered up the 6AG7 
oscillator stage to see “how things were 
going’. It worked, and with a nice- 
sounding signal ona monitoring receiver. 
Once the wiring was complete, it was 
checked yet again - then the transmitter 
was connected to a 50 Ohm dummy 
load/wattmeter and powered-up. I 
measured the voltages at various points. 
B+ on the 6L6 plate was about 325 volts 
key-up and 270 volts @ 60 mA key- 
down. Voltage at the VR-150 oscillator 
regulator was about 160 volts key-up and 
155 volts key-down. The panel meter is 
not calibrated, however, I was reading 
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about 7 Watts output on the wattmeter; 
thus I estimated power input to the 6L6 
to be about 14-16 Watts. The 
Hallicrafters HA-5 VFO was tested for 
operation with the MOPA: there was 
plenty of drive. However, as of this 
writing, I have not yet used the VFO for 
on air operation with the MOPA. 
The Power Supply 

I had previously built a utility supply 
to power the transmitter along with other 
projects on the workbench. It features a 
NOS Stancor transformer PC-8404 in a 
full wave bridge rectifier circuit 
configuration. The supply utilizes a 5Y3G 
rectifier tube, with a capacitive input 
filter that incorporates a Hammond P- 
TC-7X filter choke, and a bleeder resistor. 
The transformer is rated at 520 volts 
C.T. @ 90 mA for the HV, 6.3 volts @ 
3.0 amps for the transmitter tube 
filaments, and 5 volts @ 2.0 amps for the 
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rectifier. The rating of the filter choke is 
10H @ 90 mA. No load voltage output is 
370 volts. An Amphenol 8-pin MIP-type 
female socket, mounted on the rear apron 
of the chassis, facilitates connection to 
the transmitter via a multi-conductor 
cable. Also on the rear apron is the ground 
post that is necessary to tie the power 
supply directly with the station ground 
buss and a 2nd 8-pin accessory power 
socket. Pin connections on both sockets 
are the same. Finally, the front apron of 
the power supply has the power “On/ 
Off and “Transmit” toggle switches 
along with their respective green and red 
indicator lights. For safety concerns, the 
metal Hammond bottom plate is, of 
course, in place here. 
Initial On-Air Operation 

The transmitter was set-up for 
operation along with a Hallicrafters SX- 
96 receiver connected to a 40 meter trap 
dipole strung between 2 tall poplar trees 
about 50’ up, broadside due east-west. 
Antenna changeover was facilitated using 
a manual, 2 position MFJ-1702C antenna 
switch. Transmit on/off was controlled 
via the “Transmit” toggle switch on the 
power supply. Transmit frequency was 
7065 kHz (crystal controlled operation). 
After adjusting the controls while 
observing the transmitter plate and SWR 
meters, several CQs were sent. Within a 
few minutes I received my Ist reply - a 
W8 near Detroit, Michigan (who, as it 
turned out, was also a QRP station), a 
distance of some 500 miles from my 
southeastern Pennsylvania QTH. During 
the QSO, I received a 569 signal report — 
the SWR meter read about 1.2:1 — I was 
elated! TR changeover however, was a bit 
of a problem: the manual steps to Ist 
reduce receiver RF gain, then rotate the 
antenna switch, turn the transmit switch 
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onand then the reverse sequence to receive 
got mixed-up a few times. The W8 though 
was patient with my slow come-backs. | 
think that I need to include a TR relay 
control circuit. 

Final Thoughts 

As mentioned earlier, this was my Ist 
attempt at building a homebrew 
transmitter project. It tooka while longer 
than expected due to my start-stop 
approach but in the end I was quite 
pleased with the results. Needless-to-say, 
building the MOPA was a tremendous 
learning experience. While I have built 
various homebrew station accessories, 
regenerative receivers, including a goodly 
number of Heathkits, for me building 
this MOPA transmitter was a truly 
satisfying experience even after 50+ years 
a ham. 

Notes: 

1. Consult the ARRL Handbook for 
coil winding data if 80 meter operation Is 
desired. 
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Some Thoughts and Observations on the 
Barker & Williamson 5100 


By John Svoboda, W6MIT 
2261 Peaceful Garden Way 
Rescue, CAs 95672 
WO6OMIT @arrl.net 


Introduction 

This is not an article to glorify B& W’s 
5100. It is, instead, intended to describe 
building a new transmitter using most of 
the original parts. Think of the 5100 as 
a kit of really good parts, where you 
design/modify the transmitter yourself, 
using today’s best ideas and materials. 
To some, such an approach might be 
considered blasphemy and to others, a 
really colossal modification. 

After WWII, many hams were building 
new rigs and with VFOs. Manufacturers 
were busy designing new rigs for hams 
that would fit on a table and were even 
lightweight and possible to lift. They had 
simplified operation, fewer knobs, TV 
proofing, VFOs, covered all the HF 
bands, kept the costs down, and kits were 
also “in.” EF Johnson brought out the 
Viking I during 1949, the Viking II in 
1952,.the Ranger Jin 1954,-and the 
Desk in 1955. 

Barker and Williamson (B&W) 
brought out the 5100 during April 1954. 
They wanted to get it to the market, and 
in the production rush they pushed too 
hard and too fast and their offering, the 
model 5100, was a winner in the “fewer 
knob” contest but was over priced, 
plagued with problems, and just not that 
well designed. Go to BAMA and read the 
5100 manual and the 5100 service notes. 
The vastly improved 5100B was released 
in January 1956, which was not much of 
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a lifetime for the 5100. [Editor’s Note: 
The Boat Anchor Manual Archive, 
BAMA, http://bama.sbc.edu/, is usually 
“not available.” ] 

This gets us a bit “sideways” into the 
5100 story because getting an oscillator 
from 80 meters to 10 meters typically 
requires using several multipliers. This 
was a major design problem for all 
manufactures. Some historical 
information on the subject at this point 
can help describe the challenges. 

In October 1947 QST published an 
article by McMurdo Silver titled: A 
Pretuned Bandpass Frequency Multiplier. 
It covered 80 through 6 meters, featuring 
four 6AG7s and a single 807. It had a 
band switch and one control to dip the 
807 output stage. Properly adjusted 
bandpass couplers ensured plenty of drive 
to the 807. Building the couplers and 
adjusting them was critical. The author 
did point out that it was nota project for 
a beginner, and layout was also critical. 

In QST, October 1951, Charles Dene 
(W3CPC) wrote an article titled: A 
Bandswitching Multiplier-Exciter. His 
design used four 6AQ5s and an 807. The 
principle difference in the design was 
that he employed a four-gang tuning 
capacitor to keep the multiplier stages 
tracking. This was the same method used 
in the Johnson 500 and in Collins 
transmitters, and some others. 

In the 1951 issue of the ARRL The 
Radio Amateur’s Handbook (and perhaps 
other years), B&W advertised its “B&cW 
All-Band Frequency Multiplier, Model 
504.” It used a different physical layout 
than Dene’s (Figure 2). The schematic is 
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Input Power — 135 watts phone, 
150 watts CW. 


Operation—-VFO or crystal. VFO is 
built-in, accurately calibrated, 
highly stable. 


Zeverage — 80-40-20-15-11- 10 
meter bands. 


Size—-22” wide by 112” hegh by 
14%,” deep. 
Weight—83 pounds. 


P 
Tra nisi itter Unitized Construction. 
Pi-Network Final. 


designed te meet requirements of - Built-In Low Pass Filter. 
the most discriminating operator Television Interference Supprened: 


SEE IT AT YOUR B&aW DEALER TODAY 
Or write for descriptive bulletin. 


Figure 1: B&W introduced the new 5100 transmitter in QST, April 1954. 
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This compact, versatile unit is in keeping 
with modern trends toward miniaturiza- 
tion. Operated with either crystal or VFO, 
it serves as an exciter for a high powered 
rig or as a low powered transmitter with 
a full 30 watt of output on the amateur 
bands including 80- 40- 20- 15- 11 and 
10 meters. It avoids the most laborious 
and time consuming part of the job dur- 
ing construction of a new transmitter. 


Multiplier 


504 


Figure 2: The B&W 504 Multiplier was advertised in several ham publications in the 


mid-1950s. 

almost the same. The four-gang tuning 
capacitor was abandoned because it 
wouldn’t fit the layout. The only apparent 
circuit improvement by B&W was shorter 
lead lengths. Perhaps they manipulated 
the “Q” of the coils? The literature, in 
any event, proudly states that the 405 is 
“broadbanded.” 

Probably the most elegant, and 
certainly the most expensive exciter/ 
multiplier design is that of the military’s 
Collins T-368 transmitter. It uses a 
bandpass coil configuration as well as 
slug-tuned multiplier stages that are 
coupled to and track with the VFO. The 
rig covers 1.5 to 20 MHz continuously, 
using one tuning knob and one band 
switch. 

B&W’s 5100 Transmitter Design 

The 5100 use a modified “Model 504” 
for the RF stages. The 807 was replaced 
with two 6146s and the link output 
replaced with a Pi network. Problems 
with the plain-vanilla 5100s were there 
from the start: a lack of drive to the final. 
The single 807 may have had just enough 
drive, but two 6146s didn’t. Another 
problem that plagued the 504 and the 
5100 was an idiotic scheme that “stacked” 
two 6AQ5s (two “stacks” were required) 
so that the multiplier string and the PA 
final could be operated from a single 500 
volt supply. If one tube in a “stack” is 
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weak, it disrupts the operation of the 
others. The March 1955 QST column 
Recent Equipment reviewed the 5100. 
The reviewer thought the “stacking” idea 
of dubious merit. 

It’s not all bad news for the 5100. The 
design incorporated “modules” that plug 
into the chassis. The plug-in VFO 
operates on 160 meters and is quite stable. 
An isolation amplifier, the crystal 
oscillator, and a grid-block keyer module 
also use the plug-in design. This design 
includes the RF section and the 
modulator. This modular design makes 
modifications much easier. The cabinet, 
chassis and panel are well made. The 
transformers and chokes are good quality. 
The 6146 finals and the modulator (if 
yours has one) are no different than other 
rigs on the market. 

Problem Areas and Solutions 

The 5100 pose a significant danger 
from exposed 120 volt AC power 
terminals. Attempting to replace the fuse 
will put an operator in harm’s way. | 
suggest removing the big Sprague line 
filters and rewiring the terminals of the 
big terminal board on the back, because 
most of the existing wiring is obsolete. 
Needless to say, the lack of drive at certain 
frequencies is the major gripe and will be 
hard to fix. 

The 5100B had a major mechanical 
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Figure 3: The rig was solid-stated so rectifier sockets now contain a VR-105 to stabilize 
the old bias scheme and a VR-150 for the VFO. The original VR sockets were 
abandoned to make room for the replacement modulator. A spare socket hole supports 
an outlet to power to the muffin fan mounted on the back of the cabinet. The AC power 
connections are now covered for safety. The fuse is still accessible. Note also the anchor 


nuts mounted on the lower side of the chassis at each end. Holes were drilled in cabinet 


for anchor bolts. 


redesign of the multiplier. A rack-and- 
screw system drove all the slugs in-and- 
out for tuning the multiplier section. 
They must have obtained much more 
drive than required as they also added a 
“Drive” control on the front panel. The 
“stacked tube” circuitry was also removed. 

The manual suggests removing the RF 
assembly (via extension cables) to adjust 
the multiplier screws. A mechanical 
problem emerged when attempting to 
remove the “plug-in” RF assembly. It 
seems that the front panel, or the VFO 
dial assembly, had to be removed first. 
The problem is easily solved cutting away 


Electric Radio #307 


some of sheet metal on the front of the 
RF assembly. 

The transmitter is quite heavy with 
most of the weight at the rear. BR W 
designers were concerned with the 
possibilities of the unit being turned 
upside down, or on its side. In the case of 
such an upheaval, all the weight would 
be on the front panel and probably bend 
it. To solve the problem, they installed 
captive nuts in the tracks in the cabinet 
and drilled appropriate holes in the chassis 
side rails. Was the problem solved? Not 
quite. The nuts and holes line up perfectly 
with a bare chassis. When the complete 
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Figure 4: The plate tuning cap of my 5100 was missing and an exact replacement could 


not be found. The one that fit the space was a bit low in value. A padder was required 
for 75-80 M. A hole was already in the chassis. A ceramic bushing and a few odd items 
from the junk box completed the padder mount. The switch arm was also found in the 
junk box. Note also, the top of the front of the RF assembly has been cut down just 
above the band switch so as to slide under the tuning dial mechanism. Studs on the 
bottom also prevented removal of the assembly. A bracket was added so attachment 
could be achieved with screws from the bottom. Note also a support, lower front, 
going from the back, to stabilize the assembly. This makes it easier to remove the RF 


deck for repair and alignment. 


transmitter is installed in the cabinet, the 
holes are not accessible. I mounted captive 
nuts on the ends of the chassis rails and 
drilled holes through the back of the 
cabinet for anchor screws. 

Another mechanical problem is the 
placement of the panel meter. The 5100B 
relocated the meter to obtain more space 
for the modulator. To gain space in my 
5100, I moved the VR tubes to the sockets 
of the former rectifier tubes. (The power 
supplies are all solid-stated.) 
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The bias supply is one of those “lifted- 
center-tap” types. Itisa rather “muddled” 
design. The 5100B added a bias tap to 
the power transformer and greatly 
simplified the bias circuit. An early mod 
to the 5100 added pots to adjust the 
modulator and final bias voltages. Adding 
a small reverse-connected 6.3 volt 
filament transformer and using the 5100B 
bias circuit will cure the bias problems. 

The 5100 used a rather “wimpy” relay 
for PTT functions. The contacts that 
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Figure 5: The low-pass filter has been remo 


ved, a T/R relay and a board o 


sme 3 


f solid-state 


rectifiers for the power supplies added, and in the upper right is another board for filter 
caps. The “block” in the lower center of the chassis is the solid-state controller that 
powers the HV supply. The tubes mounted on the bracket, near the center of the 
chassis, are VR tubes that supply power to the modulator screens and the final screens 


for CW. 


switch the HV supply primary are 
frequently badly burned. The 5100B uses 
an improved relay. I added a solid-state 
relay to switch the HV primary and spare 
contacts on the main relay control the 
device. 

In both the 5100 and the 5100B, the 
audio section has B+ applied all the time. 
The 6AQ5 audio driver is acts somewhat 
as a bleeder resistor for the B+ power 
supply. It gets so hot that, in units I have 
worked on, I had to replace the tube 
socket because the socket contacts have 
lost tension because they have over heated. 
Another reason for many of the burned 
out, or altogether missing modulators, 
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found in B& Ws at swap meets, is that the 
modulator was over-powered. The “B” 
modified the audio by throttling back 
some of the unnecessary power. The 
6AQ5 problem can be resolved with 
improved T/R switching. 

Both models included a 72 ohm low- 
pass filter. At the time, B&W bet on 72 
ohms, over 50 ohms, as the future norm 
for feed line impedance. It was a bad bet. 
(The 5100B was later available with a 50 
ohm filter as an option.) The filter is 
large and takes up a lot of space in the 
transmitter. That space can better be 
used in your redesign and rebuild. If 
desired, the filter could be mounted 
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easy fix to make on either rig. 

Tuning the 5100 is some what 
ofa mystical experience even with 
the grid meter now reading 
control grid current. Dipping the 
final may suddenly produce some 
erid current (suggesting either a 
lack of neutralization or other 
problems caused by the “stacked” 
exciter stage.) and adjusting the 
“Exc Control” knob may do a lot 
— or do nothing. I urge anyone 
attempting an update on the 5100 
to remove the “stacking” circuitry 
from the multiplier. This won't 
eliminate the drive problem but 
it should reduce some of the other 
goofy tuning problems. 

The 5100 manual and 
schematic definitely suffered from 
being “rushed.” The function 
switch, where everything comes 
together, is impossible to 
decipher. The “B” schematic is 
much more readable and certainly 
more useful when attempting to 
figure out the mode switch. 
Giving credit where it’s due, the 
model 5100B is a_ vast 
improvement over its 
predecessor. Your model 
5100HB can be just as good, if 
not better. 

My 5100 Arrived One Day, 

and... 

My 5100 saga started one day 
when Bob, KJ6CA, arrived at my 
QTH with the rig. It looked 
awful. The rusty cabinet revealed 
a nasty interior and had an empty 
space where the modulator had 


Figure 8, Right: This speech 


amplifier circuit was used in my 
5100, it’s source is unknown. 
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fried itself. “Do want it? Otherwise it 
goes to the dump.” 


I kept it with the idea of scraping it for. 


parts. After pulling the chassis and the 
modules I concluded that it was much 
more than junk. After cleaning the front 
panel, I found it’s condition was a 9 out 
of 10. About that time, Frank, KBOW/ 
7, volunteered to get the cabinet 
sandblasted. It returned looking brand 
new. That’s when I decided to rebuild 
the transmitter. All I had to do was to 
design and build new audio system, or so 
I thought. 

A replacement modulator was built on 
a flat metal plate since a standard chassis 
of the right size didn’t exist. It was 
mounted to the main chassis with 
standoffs. Although several “found” 
modulation transformers were tried, one 
from a T-195 ended up being the best. 
The 6AQ5 driver tube was replaced with 
a 6V6GT as it offer a little better heat 
dissipation. It was resistance-coupled to 
get the DC current out of the driver 
transformer, using the technique 
described by John Staples (W6BM) in 
his article on the Johnson Valiant in ER 
#24. 

The space saved by removal of the low- 
pass filter was used for an antenna change- 
over relay and perf-board assemblies to 
solid-state the bias, B+, and the HV 
supplies. (I’ve often wondered why 
manufacturers of the era didn’t include a 
T/R relay, everybody knew that they 
needed one.) 

Both B& Ws have two inches of space 
inside the cabinet on each side of the 
chassis. That permitted me to mount a 
1.5" thick chassis box for the speech amp 
on the wall inside the cabinet, see figure 
7. It now contains the speech and tone 


control amplifiers. The panel AUDIO 
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GAIN and the MIC Jack are cabled to 
plug into this unit. It, in turn, is cabled to 
the modulator. The tone controls offer: 
Bass, Mid-range, Treble and Presence 
control. Adjustment of these controls is 
not frequently required so their 
mysterious location is not a problem. 
Perhaps my preamp is a little over-the- 
top design wise, but why not? Fun should - 
be the name of the game! All this fun is 
not without problems. A serious ground 
loop occurred because of the separation 
of the preamp from the chassis via the 
cabinet. This was resolved by insulating 
the MIC jack a (J-68) from the panel. 

As an afterthought, if you have a 
modicum of mechanical ability and review 
the admittedly poor illustrations in the 
5100B manual, you will be to figure out 
your own slug rack and get to work on it. 
At the time, the designer had to create a 
complicated multi-turn knob mechanism. 
Today, your rebuild would replace the 
“EXC CONTROL?” knob with a modern 
10-turn counter-type knob. 

I’ve had the rig working for years and 
getting good reports, I still have not 
completed my rebuild. After a lot of 
effort, I got the old bias concept to work, 
but want now to improve it. I still have to 
remove the “stacking” mess in the 
multiplier and squeeze a little more grid 
current on 10M. One of these days [’ll 


get a “round tuit!” 


Footnote: 

1. Tim Wooters (NSTMW) at one 
time offered replacement dial scales for 
5100s. His callbook address is: 

Tim Wooters, NSTMW 

PO Box 283 

West Columbia, TX 77486 


ER 
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Many radio amateurs and vintage radio 
enthusiasts in Britain and around the 
world are familiar with Pye broadcast 
receivers, televisions sets and VHF mobile 
radios, but very few seem to be aware of 
Pye’s work in the early development of 
the proximity fuze, radar and army radio 
equipment before and during World War 
II. This short historical account of Pye 
(Radio) Ltd. was prompted by Jeep Platt 
(K3HVG) mentioning Pye in an article 
he wrote about his experiences with the 
Wireless Set No.19 (Electric Radio #302, 
July 2014). A few paragraphs such as 
these, of course, can hardly do justice to 
the full history of the company but, 
hopefully, they will clear up the odd 
misconception and fill in a few historical 
and technical gaps. They cover the origins 
of the company prior to it becoming Pye 
Radio Ltd. and then go on to explain how 
Pye Ltd. got involved in war-time radio 
work, even though they had previously 
had no connection with the design of 
radio sets for the British Army. In addition 
to this potted history of Pye (Radio) Ltd., 
a few of the main features of the 19 Set 
are explained and some of the differences 
between the various versions discussed. 
It’s hoped that this might be useful to 
those who, after reading about K3HVG’s 
WS19, are contemplating acquiring one 
of their own. 
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Background 

The name “Pye” was first associated 
with radio when W.G. Pye & Co. started 
making laboratory equipment for 
teaching undergraduates the rudiments 
of wireless in 1921. William George Pye 
had worked at Cambridge University’s 
famous Cavendish Laboratory as an 
instrument maker during the latter part 
of the 19th Century, and started his own 
scientific instrument company in 1896. 
In the beginning, this part-time venture 
operated out of a shed in the back garden 
of W.G.’s home in Cambridge. By 1899, 
his father, also an instrument maker, had 
joined him as a partner and the Company 
had expanded enough for W.G. to leave 
the Cavendish Laboratory and take a 
lease on new premises (Granta Works) in 
Mill Lane, Cambridge. During WWI, 
the company produced signalling lamps, 
height finders and gun sights in addition 
to their usual range of scientific 
instruments. However, after the war their 
sales fell off sharply and they were forced 
to diversify. Harold J. Pye, W.G.’s son, 
was studying physics at Cambridge 
University and had a strong interest in 
wireless. George Ceadel, the head of the 
Electrical Department at W.G. Pye & 
Co., also had an interest in wireless and 
had built his own tube receiver some 
time during 1920. Its not clear who 
persuaded W.G. to enter the radio field, 
but he did so very tentatively; initially 
with the introduction of the above- 
mentioned equipment for teaching 
wireless principles and then in early 1922 
with foundation units that could be strung 
together to make a multi-stage tube 
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Figure 1, The W.G. Pye & Co. “Unit System” from 1922: A complete multi-tube 
wireless set could be built by connecting these units together. (Source: Pye Ltd. 


Booklet) 


receiver, as illustrated in figure 1. It was 
in their advertisements for these units 
that Messrs. W.G. Pye & Co. took the 
opportunity to announce that they had 
formed a new “Wireless Department.” 
The early wireless educational kits sold 
by the Company attracted the attention 
of Edward Appleton, who had also 
supervised Harold Pye in some of his 
undergraduate work at the Cavendish 
Laboratory. Appleton’s interest in these 
educational wireless kits led to him 
becoming one of their technical advisors, 
which proved to be a very useful contact 
in later years, just prior to WWII. 
Formal broadcasting in the UK was 
just beginning to take off in 1922 when 
the BBC was first formed. After he 
graduated in 1923, Harold J. Pye joined 
his father and grandfather in the family 
business and started designing a series of 
broadcast receivers, one of which is shown 
in figure 2. Sales of these were slow and 
W.G. was never really happy with the 


radio part of his business and sold it off to 
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a young salesman, C.O. Stanley, when 
he got the chance in 1928. Stanley had 
worked in advertising and public relations 
for the Mullard Valve Company and the 
Dutch company Philips, and knewa good 
investment when he saw one. The new 
company, which Stanley formed with the 
Wireless Department of W.G. Pye & 
Co., was called “Pye Radio Ltd.” Stanley 
could see how radio broadcasting might 
develop and took the company public in 
1929 to obtain the funds to expand the 
business. He also had the foresight to get 
into television at the very beginning. 
Because of their development work in 
other areas of electronics, such as the 
proximity fuze, radio control and 
television, the company name was 
changed from “Pye Radio Ltd.” to “Pye 
Ltd.” in 1936. As a point of interest, I 
believe that C.O. Stanley also bought a 
controlling interest in the High Vacuum 
Valve Company (Hivac), a small firm 
that specialised in making miniature tubes 


for instrumentation, hearing aids and 
December 2014 


this 
version of the story, the 
final tube design was 


According to 


so novel that it was 
beyond Miullard’s 
manufacturing 
capability and Philips 
in Holland had to be 
asked to make it. 
However, it’s more 
likely that Philips was 
developing a tube 
along the lines Pye 
needed anyway and 
only had to make slight 
alterations to. an 
existing design to meet 
chel requirements. 
This tube was the 
venerable EF50. The 


Figure 2: The Model 730 broadcast receiver was designed by 
Harold J. Pye in 1923 and manufactured by W.G. Pye & Co. 
The knob below the maker’s name is for antenna coupling 
and the switch below that for selecting either 2 or 3 tubes. 


miniature radios, some time during the 
1930s. This acquisition may have had 
something to do with their tube 
requirements for the proximity fuze, but 
that’s only speculation on my part. 
The Radar Connection 

It was Pye Ltd.’s efforts to get into the 
television business before WWII that 
brought them to the attention of the War 
Office. Legend has it that two of their 
leading TV engineers, B.J. Edwards and 
Donald Jackson, had been working with 
the Mullard Valve Company to develop 
a new tube for their 45 Mc/s TV amplifier. 


Figure 3, Right: This is a Pye TV strip 
with EF50 tubes used ina set produced in 
1946. Although no longer on a separate 
chassis, the circuitry is essentially the 
same as the pre-war model. 
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arrangement of the 
pins was designed to 
minimise inter-lead 
capacitance and lead 
inductance. The pins 
were sealed in the base of the glass 
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envelope and an aluminium jacket, called 
the “Jackson screen,” shielded the whole 
tube. A very distinctive feature of the 
EF50 was its bright red metal jacket, 
though some later versions were made 
(in America?) with a plain aluminium 
finish. Figure 3 shows a multitude of red 
EF50 tubes used in the IF of a Pye TV set 
that was made just after the war. The 
circuitry is basically the same as the pre- 
war design, though with a few additions 
and improvements, as you'd expect. 

It was the development of this tube for 
TV use that brought Pye to the attention 
of a team of scientists from the National 
Physical Laboratory working on radar at 
Bawdsey Manor in Suffolk, prior to 
WWII. Professor Appleton, as he was by 
then, had heard about the development 
of the EF50 and suggested to one of his 
former Ph.D. students, E.G. Bowen, who 
was working on radar at Bawdsey, that 
they might benefit from visiting B.J. 
Edward’s TV research group at Pye Ltd 
in Cambridge. Following that visit, Pye’s 
TV engineers worked closely with the 
radar research team at Bawdsey, and were 
instrumental in improving the sensitivity 
and reducing the size of British radar 
equipment, which was so important in 
guiding the fighter squadrons to their 
targets in the Battle of Britain. Britain 
owes a great deal to Pye Ltd. and C.O. 
Stanley for the unrestricted access that 
the radar development team at Bawdsey 
had to Pye technology and expertise just 
before and during WWII. 

The Army Sets 

As a result of Pye’s cooperation with 
the radar development team at Bawdsey 
Manor, they were finally able to break 
into the defence market. Their first War 
Office contract was to build a quantity of 
Wo) Setstor thes britishedemy, 
Apparently, so the story goes, Pye 
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engineers were so horrified by the weight 
and poor design of these infantry sets 
that C.O. took an executive decision to 
use the contract money to develop a new 
infantry radio for the army. The radio 
that Pye came up with was the Wireless 
Set No.18, which was half the weight of 
the No.8, and worked much better. They 
produced several prototypes of this new — 
set and demonstrated them in the field, 
all within 6 weeks of getting the contract. 
Senior people at the War Office were 
none too happy about C.O. changing the 
terms of the contract without consulting 
them, but by the end of the war there 
were many thankful soldiers who had 
benefited greatly from C.O.’s courageous 
decision. ; 
During the war, Pye also designed and 
produced the Wireless Set No.19 for 
armoured fighting vehicles (AFV), the 
No.22 Set, a series of No.68 Sets ( with 
P, Q, R, Sand T suffixes - MF versions of 
the No.18 Set) and, late in the war, the 
No.62 Set. A good example of how C.O. 
thought on his feet and got around 
problems quickly is demonstrated by his 
solution to a contractual condition 
imposed on companies making items vital 
to the war effort. They were required by 
the war-time Ministry of Supply to have 
a “shadow factory” so that the supply of 
whatever was being produced wasn't 
disrupted by bombing or bomb damage 
to any great extent. These shadow 
factories took time to build, thereby 
delaying the start of production, and 
were an added expense for the company. 
C.O. got around this by organising out- 
workers in villages around Cambridge to 
make sub-assemblies for Pye’s radios. 
These “employees” worked in their own 
homes, or in small groups in church 
halls, with components, jigs and tools 
supplied by Pye. Small trucks would 
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deliver the components and pick up the 
assembled units every day or two. At the 
end of the war, Pye had around 14,000 
out-workers. 
The Wireless Set No.19 

The lead design engineer on the Pye 19 
Set was 23-year old Bill Pannell. He was 
given just three months to produce a 
dozen prototypes and was severely 
restricted in his choice of components 
and materials because of war-time 
shortages. His deadline was set by the 
date of the field trials on 25th November 
1940. Bill and his co-designer produced 
a double transceiver which had an “A” set 
covering a single HF band from 2.5 to 
6.25 Mc/s and a short-range “B” set 
covering roughly 230 to 240 Mc/s for 
local communications between vehicles. 
The whole unit was a good deal lighter 
and easier to construct than the unit 
designed by the SEE (the British Army’s 
own team). The “A” set offered AM (R/ 
T), MCW and CW. The “B” set was AM 
only, though with plate modulation ofa 
triode oscillator you'd expect quite a bit 
of FM as well! The 235 Mc/s receiver was 
a super-regenerative design with a quench 
frequency between 158 and 223 kc/s. 
The WS19 also included an intercom (I/ 
C) amplifier so that a tank commander 
could communicate with up to 4 other 
members of his crew. 

The Pye WS19 Mk.I design has quite 
a few novel features for its time. The “A” 
set produces the transmit signal by mixing 
the receiver LO with the BFO and, 
therefore, the transmitter is automatically 
on the receive frequency. A push-button 
switch (NET) on the front panel allows 
netting independently of the normal 
receiver BFO setting, even on COW SS 
facilitate netting, a small trimmer across 
the main LO tuning capacitor provides a 


fine tuning control. There are also two 
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“flick mechanisms” on both the main 
and PA tuning dials which allow the 
operator to return easily to two quite 
independent pre-set frequencies. On CW, 
changing from receive to transmit is as 
simple as pushing the key plug fully home 
and then partially pulling it out again to 
go back to receive. The multi-function 
front-panel metering of various functions 
was also pretty revolutionary at the time 
and is a very handy facility for checking 
that all is well, or tracing faults. Like all 
versions of the WS19, it uses Pye coaxial 
plugs and sockets for the antenna 
connectors on both the “A” and “B” sets. 
These connectors were designed in the 
late 1930s by Donald Jackson. 

Wireless 19 Set Production and 

Manufacturers 

Initially, Pye Ltd. produced 3,000 of 
the Mk.I sets starting in early 1941. 
Unfortunately, the Mk.I design hadn't 
been fully tested and didn’t meet the 
original War Office specification for 
frequency coverage. Later versions were 
required to have two overlapping HF 
bands covering 2 - 8 Mc/s. Other 
problems were encountered with the Mk.I 
set in the field and some design changes 
were necessary to overcome these. The 
WS19 Mk.II, which incorporated these 
changes and had increased frequency 
coverage, went into production in early 
1942. There were further small, but 
significant changes between the Mk.II 
and Mk.II models. During the course of 
the war, Pye produced a further 115,000 
sets, mainly the Mk.II and Mk.III types. 
These were also produced by a number of 
other companies. In Britain, they were 
made by E.K. Cole (Ekco) Ltd. at one of 
their shadow factories in Woking, 
Mitcham Works (a division of Philips ) 
in Surrey, and Aeronautical and General 
Instruments Ltd. The WS19 Mk. II was 
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NEW COMPLETE TRANSMIT- 


$ 50 
TING & RECEIVING SETS. $798 


No. 19 — Mark I-Il-I] Tenk, made by Zenith & Emerson. 
lend-lease Russie 

Trens. 6 tubes 807 final, grid mod. tel 2 to 8 meg. cont. var. 
Includes 80 & 40 m. bands. Receiver 6 tube Super-Het. 
Also included intercam. Sys, 3 control boxes, 3 Comb. 
head phones & mikes; power supply, rn pckinl 12 volts. 
Ideal Be mobile or marine. Also includes ant., variometer. 
Shipping weight in crates 300 lbs. (& spare set “of tubes) 


U. S. ARMY SIGNAL CORPS SURPLUS 
AT PRICES WITHIN EVERYONE’S REACH! 


H.F. SUPERHET — LIMITED $995 
QUANTITY — ARMY B.C. 406 
This ie a 15 tube Receiver, 110V cperation as 


described 
fully in Feb. tasue of * Complete with tubes. 201-210 
meg. W. E. Mird. Order No. W1421. 


Figure 4: Part of the Communications Equipment Company (of NY City) advertisement 
that was placed in the April, 1946 issue of CQ magazine offered a complete WS19 set- 


up for $78.50. 


also made in Australia by Amalgamated 
Wireless (Australasia) Pty Ltd. In Canada, 
Mk.II and Mk.II sets were made by 
Northern Electric, RCA Victor and the 
Canadian Marconi Company, and in the 
USA by Zenith, Philco and RCA Mfg. 
However, I’ve also seen mention of Radio 
Marine, which I believe is the marine 
division of RCA, and Emerson Radio & 
Phonograph, though these two firms are 
not always included in lists of war-time 
WS19 manufacturers. The 19 Sets made 
in the USA were the Canadian Mk.II 
model and must have been produced for 
lend-lease to Russia right up ‘til the end 
of the war in Europe, despite production 
of the new Mk.III sets starting in 1943. 
Obviously, the rarest type is the Mk.I 
since only a few thousand of these were 
made and very few appear to have 
survived. 

I've spoken to several WWII tank 
commanders who were very thankful that 


the 19 Set was adopted for use in tanks in 
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preference to the No.24 Set developed by 
the British Army’s own Signals 
Equipment Establishment (SEE). One 
of these tank commanders was my old 
scoutmaster, and he had such an 
attachment to the Wireless Sets No.19 
that he wouldn’t hear a bad word said 
against them. I’d come across war surplus — 
19 Sets through my interest in amateur 
radio, and didn’t regard them very highly. 
However, I was judging them by the 
standards of the 1960s, and actually they 
were designed very hurriedly in 1940 
with very limited materials and 
components available to the designers. 
Ive come to realise that I was judging 
them far too harshly. 

During the war, well over a million 19 
Sets were made in Canada and the United 
States, and a number of these found their 
way on to the surplus market after the 
war. They were better built and used 
higher-grade components than the 
original version built by Pye Ltd. The 
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British Army and some of the armed 
forces in other European countries 
continued to use the WS19 right up until 
the 1960s. They had no need of the “B” 
set by then and invariably these were 
stripped out and the holes in the front 
panel blanked off. They were released on 
to the surplus market later in the “60s. 

The US Signal Corps didn’t use the 
WS19 to any extent and after the war the 
Mk.II sets produced for lend-lease by 
manufacturers in the USA, that hadn’t 
already been sold or shipped abroad, 
appeared on the surplus market 
remarkably quickly after their contracts 
had been cancelled. The earliest 
advertisement I can find is in the April 
1946 issue of CQ magazine, where the 
Communications Equipment Company 
of NYC were offering a complete WS19 
set-up, including power supply, 
microphone/headphone combinations, 
control boxes, a variometer and a spare 
set of tubes for $78.50. The start of the 
description is worded in quite a confused 
way and they don’t seem to have a clue 
about which model they’ve really got. 
However, the image definitely shows a 
WS19 Mk.II, as you can see from figure 
4, and the style of the meter suggests to 
me that it’s made by Zenith. 
Warnings and Comments about the 

WS19 

Of all the 19 Sets produced during the 
war, the Canadian Mk.III appears to be 
the best for overall operability and quality 
of construction. It has a fine tuning 
control just to the right of the main 
tuning control, which makes accurate 
frequency setting much easier. The two- 
speed dial used on the Mk.III sets is an 
improvement over the original dial used 
on the Mk.I and Mk.II sets, but still not 
ereat, and having the fine tuning control 


is worthwhile. In addition, the Canadian 
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WS19 Mk.II] has an AVC ON-OFF 
switch; a feature which CW operators 
will find particularly useful. Like all 
Mk.III sets, it has the added RF gain 
control, an audio filter peaked at 1 kc/s, 
increased BFO injection to the IF stages 
and a wider BFO tuning range. 

The specifications for the WS19 have 
a very peculiar way of stating PA power, 
in that the dissipation of the tube 1s 
specified and not the power output. In 
practice, the grid-modulated ATS25 
(807) only produces about 2.5 watts of 
carrier on 3.6 Mc/s, and a little bit more 
outputat higher frequencies. I have heard 
stations claiming to get more out of the 
WS19 “A” set transmitter on 80m, but 
wouldn’t recommend it as their 
modulation has always sounded pretty 
disgusting to me. Properly set up, the 
grid modulation sounds quite good anda 
high level of modulation can be achieved 
with extra microphone gain. As it stands, 
the modulator level seems to have been 
set so the operator has to shout. This may 
have been necessary to overcome the 
background noise in a tank. However, 
the Control Unit No.10 allows the I/C 
amplifier in the WS19 to be used as a 
microphone amplifier for the modulator, 
so it’s worthwhile getting one of these if 
you intend to use the WS19 on AM. The 
RE output varies little across the various 
marks of 19 Set and on CW output 
powers of 10 to 13 watts are typical. The 
output on AM is usually slightly less than 
one-quarter of the CW power. 

A few words of warning are probably 
in order for those considering the WS19 
for use on CW. The key assembly 
normally used with the WS19 is fully 
enclosed and the socket on the set has a 
protective Bakelite shroud surrounding 
it so you can’t touch the plug barrel, even 


when it’s partially withdrawn. There’s a 
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very good reason for this - the screen of 
the PA and the plate and screen of other 
tubes (driver and mixer in the Mk.II set 
and driver only in the Mk.III) are keyed 
in the CW mode and there is +250V on 
the key and plug contacts. You also need 
to avoid the use of metal covered plugs 
and be wary of any damage to the Bakelite 
shroud that may allow your fingers to 
come into contact with live parts of the 
plug. 

If you've already looked at buying a 
WS19, you might have noticed that there 
are several types of power supplies 
available. Early British units had a single 
rotary transformer for both the receiver 
and transmitter supplies, whereas later 
versions used two separate transformers 
so only the lower HT rotary operates on 
receive and power consumption is 
reduced. The Mk.I and Mk.II No.19 
Sets have a 6-pin power connector, as do 
some very early British Mk.III types, and 
the consumption at 12V is quite high 
(8A) using just the “A” set receiver, unless 
the unit has been modified. The 12-pin 
power supply units intended for use with 
the Mk.III model have their HT- leads 
isolated from ground and the return is 
through a PA grid bias resistor in the set. 
This provides increased grid bias to the 
PA on AM. So you can see that mixing 19 
Set models and power supply types needs 
careful consideration and some re-wiring. 
The Canadian Power Unit No.2 
produced for the Canadian WS19 Mk.II 
has a vibrator for the lower HT and a 
rotary transformer for the higher HT, 
and this may well be the best arrangement. 
It’s certainly the quietest on receive. 
However, there’s no reason why you 
shouldn’t make your own mains power 
supply if you only intend to operate from 
home. 
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Those interested in the WS19 might 
like to take a look at the documentation 
held on the VMARS_ website 
(www.vmars.org.uk). The great thing © 
about this website is that you can 
download everything for free. They have 
quite a good selection of Wireless Set 
No.19 EMERS (Electrical and 
Mechanical Engineering Regulations), 
which describe the features and circuit 
operation of the various marks of 19 Set. 
These include schematics and quite a lot 
of detailed information, including the 
modifications required to use different 
power supply units with the various marks 
of 19 Set. Notes for Radio Mechanics, Part 
3, also on the VMARS website, has a host 
of practical information on the Wireless 
Sets No.18, No.19, No.21, No.22, No.46 
and No.48. Louis Meulstee’s Wireless for 
the Warrior, Volume 2 also contains a 
great deal of information on the Wireless 
Sets No.19 as well as details of many 
other British war-time radio sets. 

Pye after WWII 

Unfortunately, C.O. upset so many 
politicians and high-ranking civil servants 
during the course of the war that he and 
Pye Ltd. never got the recognition they 
deserved after the war. However, had it 
not been for C.O.’s cooperation and his 
disregard for, and dislike of red tape, — 
many vital aspects of radar and radio 
development would have taken much 
longer, or never happened at all. 

A special “Telecommunications 
Division” was formed a year or so before 
the end of the war to deal with radio 
communications equipment on behalf of 
the parent company. As you'll see from 
their 1949 advertisement in figure 5, 
they developed AM VHF mobile radio 
systems aimed at utility companies, the 
police, and a wide range of other 
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@ Contracting Engineers 
@ Haulage Contractors 

@ Fire Services 

@ Detors 

@ Aslbiance Services 
@ News Editors 
@ Veterinary Surgeons 
@ Building Contractors 


®@ Port and Harbour Anuthorities 


@ Private Hire Companies 
@ Airports 

@ Surveyors 

@ Railways 

@ Agricultural Engineers 


PYE LIMITED - 


TELECOMMUNICATIONS DIVISION 


Pye Ltd, announce a complete new range of “fixed” 
and mobile V.H.F. Radio-Telephone equipment for 
the Business Radio band 156-184 Mc/s, and fer 
essential services in the 60-130 Mo/s band, 
Combining the high performance made possible by 
modern V.ELE. Radio techniques with reliability and 
simplicity of operation, this new Pye equipment will 
meet the exacting needs of Government and Industry 
at home and overseas. 


Further details will de sent on request. 


Pie 


Telecommunications 


CAMBRIDGE ? ENGLAND 


> CAMBRIDGE - ENGLAND 


Figure 5: This Pye Telecommunications Division advertisement from 
1949 suggested which businesses might benefit from mobile 
communications. (Source: Wireless World) 


customers. They also developed AM HF 
radio systems for the Third World. Pye 
were forced to produce FM equipment in 
the late 1950s because certain police 
forces in the UK favoured FM and they 
were losing their custom. They also went 
over to producing HF SSB equipment 


later in the ‘60s because of customer 
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preference. This division became “Pye 
Telecommunications Ltd.” later in the 
(MOTOR 

Following the war, C.O. also set up 
several other Pye divisions to deal with 
marine radio, TV studio equipment, 
nuclear instrumentation and audio 
equipment, and also acquired other 
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Figure 6: This photo of a Pye C12 installation in the back of a small truck shows the 


power supply to the left and the tuning unit above. The frequency can be controlled 
by either of two sets of colored-coded tuning dials (red and blue). The tuning knobs 
close together on the left-hand side are the PA tuning controls for the two independent 


channels. 


companies that fitted in with his plans to 
expand the company. W.G. Pye died in 
1949, and his son, Harold, sold W.G. 
Pye & Co. Ltd. to C.O. Stanley so the 
two Pye companies were eventually 
reunited again. This freed C.O. from a 
contractual agreement that had previously 
prevented him from manufacturing 
scientific instrumentation. 

Pye didn’t really do much more work 
for, the though their 
telecommunications division did develop 
the successor to the 19 Set, the C12. This 
is an HF-only set and uses high-level 
plate and screen modulation of a5B254M 
(a miniature 807 made by STC) by a 
push-pull pair of 5B255M tubes (like 
the 5B254M but without a top cap). 


military, 
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Using the C12 was really only an interim 
measure for the British Army as they 
were waiting for the C13 Larkspur 
equipment to come into production. A 
distinctive feature of the C12 is the blue 
and red colour scheme they used to 
differentiate the knobs for the two 
independent tuning dials, though this 1s 
not evident in the B&W photograph 
shown in figure 6. This transceiver was 
their last effort before leaving defence 
work altogether. Pye Telecomms 
concentrated mainly on developing VHF 
and UHF mobile systems and UHF link 
equipment after this. 

Pye Telecomms also had some 
association with Hallicrafters at Rolling 
Meadows in the ‘70s. I believe Pye was 
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Produce a winner! 


Combining 68 most advanced sol- 
id state devices and two rugged 
tubes this compact station delivers 


cy that will delight the most criti- 
cal, Its self contained 117/234 
VAC/12 VDC power supply pro- 
‘vides a cool 250 watt PEP SSB, 
180 WCW input (conservative). 
its 600 KHz VFO gives more than 


the FPM-300 
“Gy t tlie a4 


With its new FPM-300 transceiver, Hallicrafters proves again 
that American engineering know-how and USA craftsmanship can 


top performance with high efficien- 


full coverage of the 80 thru 10 
meter bands. — 


it comes complete with VOX, 
AALC,speech compressor, 25 KHz 
crystal calibrator, internal speaker 
and PTT/VOX microphone. Con- 
nect antenna and you're on the 
alr . . .with a BIG signal! And, 
its BA’ x 12" x 11" size is perfect, 
in the shack,in the car or on the gol 


TRADE-INS 
WELCOMED! 


The Harri 
ter needs 


$n Trade-| 
your old be Cen- 


ances. (Als YOU top alloy. 
On-the-spot 


Only $595 


Worth more when you buy it... 
and worth more at trade-in time! 
it’s made in the U.S.A, 


Figure 7: An 1970’s advertisement for Hallicrafters FPM-300 shows the iconic Pye 


“Tulip” microphone. (Source: QS7) 


supplying them with kits of parts for 
UHF hand-held or mobile radios, which 
Hallicrafters were assembling and selling 
in North America. I haven’t been able to 
find out a great deal about this joint 
venture. However, there isa clue in Chuck 
Dachis’s book (Radios by Hallicrafters) 
that there was some connection between 
them. The R-CBS-1 speaker on page 
116, described by Chuck as an extension 
speaker for some CB units, is a standard 
Pye Westminster mobile speaker from 
the ‘70s. Also, I've come across an 


Electric Radio #307 


advertisement from Hallicrafters, which 
shows a Pye “Tulip” microphone being 
used with one of their FPM-300 SSB 
transceivers — see figure 7. This is a very 
distinctive microphone and was used with 
Pye’s base stations from the 1950s 
through to the 1970s. The only thing 
that changed over this period, apart from 
the AM and FM microphone inserts, was 
the colour - it started out green, went 
through blue, and ended up brown! It’s a 
very attractive microphone and quite 
iconic in radio circles in the UK. British 
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amateurs found they could fit an Acos 43 
crystal insert in place of the Pye dynamic 
one. The microphone then sounded great 
on AM as well as looking the part when 
used with vintage equipment. 

In their heyday, Pye was involved in 
semiconductor manufacturing, recording 
studios and record production, industrial 
remote-controlled closed-circuit TV, 
telecommunications, ITV and radio set 
production as well as designing and 
manufacturing TV studio equipment, 
including colour TV cameras. They 
produced the first British transistor and 
the first British transistor radio. They 
even designed and manufactured amateur 
radio equipment through their subsidiary 
Labgear Ltd. You can get an idea of Pye 
at its peak from a promotional film 
produced in 1957 about the company 
and its Cambridge connection, which is 
now held by the East Anglian Film 
Archive (www.eafa.org.uk/catalogue/ 
734). 

Unfortunately, C.O. had been overly 
ambitious when things were going really 
well and by 1966 the company was over 
extended and in financial difficulty. This 
enabled Philips to gain a controlling 
interest. They got full control of the 
company in 1976, just after C.O. closed 
the Southend TV factory (formerly owned 
by Ekco). Philips then sold the Lowestoft 
TV factory to Sanyo and moved Pye TV 
manufacturing to the Far East. The Dutch 
company did their best to make Pye of 
Cambridge profitable again, and they 
carried on trying for a couple more 
decades. Sadly, today, Pye has all but 
disappeared from electronics, radio and 
TV production. A small part of Pye (the 
telecommunications division) lives on in 
Simoco, a firm that produces digital 
mobile radio systems. Other than that, 
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the electronics empire C.O. Stanley built 
up over the course of about half a century 
has gone forever! 
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aks oA Special Operation 
160 Meter AM Net 


The Greater Cincinnati ARA 1936 net 
will hold its annual AM night on 
December 18, 2014. The net is normally 
conducted each Thursday at 9 PM in 
LSB but on this occasion they switch to — 
AM. The official start time is 9 PM, 
however on AM night a prelist of check- 
ins will be taken, starting at 6 PM. The 
frequency will be 1936 kHz as usual. 
The net, founded in 1936 and revitalized 
in 1986 on the 50th anniversary of the 
GCARA, is one of the oldest nets in the 
country. AM rigs of every vintage and 
description are welcome. Please join them © 
December 18th for some classic 160 
meter AM operations! 


ER 


December 2014 


Antique Wireless Association 
Schedule of 2015 On-The-Air Events 


For More Information, Contact Tim Walker, W1GIG 
W1GIG@att.net 


Full details on each of these events will be available on the AWA website 
(www.antiquewireless.org) during the month preceding the event, or earlier if available. 


Event: AWA Linc Cundall Memorial CW Contest 

¢ Dates: Wed. Jan. 14 @ 2300 GMT to Thu. Jan. 15 @ 2300 GMT and Sat. Jan. 17 
@ 2300 GMT to Sun. Jan 18 @ 2300 GMT 

e Bands: 160, 80 and 40 Meters. 

* Special Conditions: Contest designed to favor those using low power and equipment 
constructed before 1950. But, all are welcome, AWA members and visitors both. High 
scorers should send in full details on equipment and station photos. Get that WWII 
surplus on the air! Logs are due four weeks after contest. 

Event: AWA Amplitude Modulation QSO Party 

¢ Date: Sat. Feb. 07 @ 2300 GMT to Sun. Feb. 08 @ 2300 GMT 

¢e Bands: 160, 80, 40 and 20 Meters 

¢ Special Conditions: AM is required. All ages of equipment and all power levels. Extra 
credit for working one or more Flagship Stations, typically W2AN (AWA) and 
W1HRX (Millen’s personal call). Please send us a log so we know who is out there. 
They are due four weeks after the event. 

Event: AWA John Rollins Memorial DX Contest 

¢ Dates: Wed. Mar. 04 @ 2300 GMT to Thu. Mar. 05 @ 2300 GMT and Sat. Mar. 
07 @ 2300 GMT to Sun. Mar. 08 @ 2300 GMT 

¢ Bands: 40 and 20 Meters 

¢ Special Conditions: CW contest designed to favor those using equipment constructed 
before 1960 with straight keys. But, all are welcome, AWA members and visitors both. 
High scorers should send in full details on equipment and station photos. Logs are due 
four weeks after contest. 

Event: AWA Bruce Kelley Memorial CW QSO Party 

¢ Dates: Sat. Dec. 05 @ 2300 GMT to Sun. Dec. 06 @ 2300 GMT and Sat. Dec. 12 
@ 2300 GMT to Sun. Dec. 13 @ 2300 GMT 

e Bands: 160, 80 and 40 Meters 

¢ Special Conditions: Contest is for those who design and build low-power, self- 
excited oscillators (no crystals!) from the 1920s. Open only to hams using transmitters 
meeting the requirements, both AWA members and visitors. Design must predate 
1929 and use early tubes. Construction to conform to design using the earliest parts 
available. Receivers, old is better, but not required. High scorers should send in full 
details on equipment design and station photos. Logs are due four weeks after event. 


ER 


Electric Radio #307 December 2014 29 


Bringing the Johnson Viking Desk Kilowatt into 
the 21° Century 


By Gary Halverson, K6GLH and 
Pete Zilliox, K5PZ 
k6glh @ volcano.net; pete @ zillox.net 


Introduction 

Back in our youth both Pete and | both 
once owned the legendary “transmitter 
of the gods,” the Collins KW-1 (my s/n 
was 79 and Pete’s was 149). Certainly 
high adventure acquiring mine, then 
showering it with ridiculous amounts of 
TLC, and finally buildinga shrine around 
it. Using it was great fun (back in the day 
when 1000 watts of AM carrier was legal), 


A little background may be appropriate 
here. The Collins KW-1 and the Johnson 
Viking Kilowatt (hereafter referred to as 
“the Desk”) share many things in 
common. After having designed the 
Collins KW-1, John Foster (WWYDX) 
left Cedar Rapids for Waseca in mid- 
1954 where he designed the Johnson 
500. My guess is that John shared some 
engineering meetings and coffee breaks 
with Fred Hagar, who (according to 
Hagar’s barber) was the designer of the 
Desk. These had totally different form- 
factors, but were built with the same 
basic components plus a few period- 


but with a new baby daughter, I just 
couldn’t justify having | 
so much cash tied up in 
such an elegant status 
toy that I was using less 
So atter 
months of agonizing, I 
finally decided to sell it 
(which didn’t take 
long). And while that 


event was as painful as 


and less. 


selling an offspring into 
slavery, I got over it 
and was consoled by 
considering how 
affordable it’s “brother 
from another mother,” 
the Johnson Viking 
Desk Kilowatt, was. 
Pete also couldn’t 


justify having and 


| 


moving his toy from 
Dallas to his new 
investment in 
California real estate. 
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Figure 1: A sparkling Desk Kilowatt photo was used in 1957 
Johnson advertising. According to Bill Hawes (W9ERG), the 
number of Johnson Desks produced was 402. It sold for 
$1,595 in 1958 and the accessory desk unit with 3 drawers 
was an extra $132. 
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Figure 2: This photo of Fred Hagar, an EF Johnson 
electrical engineer, was probably taken in the early 
1950s. Hagar began his 38-year career with Edgar 
Johnson in 1938 after a short employment with Sylvania 
in Pennsylvania. He served in WWII with the Signal 
Corps, and retired from the Army Reserve in 1972 as 
a Lt. Colonel. At Johnson, he specialized in high power 
broadcast phasing network design for controlling RF 
radiation patterns, and designed these for a 150 kW 
Radio Free Europe station in Germany, under the 
Crusade for Freedom program during the dark days of 
the Iron Curtain, built at a “secret location.” In 
addition to the Desk, Hagar also designed the 
Thunderbolt amplifier and several other products in 
the amateur productline. He retired in 1973 as Manager 
of Engineering Laboratories. Fred was also a ham and 
spent time after retirement on-air. (Photo and Info 


Courtesy of Bill Knish, W9ALD, c. 2005) 


SSB product line, the Gold 
Dust Twins (KWS-1 and 
75A-4), the mid-fifties ham 
community recognized that 
single sideband wasn’t a flash 
in the pan. But, (the cost of 
the Collins equipment was 
beyond the reach of most 
hams and this was a market 
in which Johnson saw an 
opportunity. Selling for 
significantly less than the 
KWS-1, the Johnson Desk 
represented a cross-over 
product that offered the 
power level status the big- 
gun AM’er demanded while 
at the same time also allowing 
him to “dip the toe in the 
water and explore the new 
SSB mode. Overall, the 
Johnson approach favored 
good-ole conservative 
Midwestern utility over 
sophisticated upscale techie 
styling. The packaging of the 
desk and it’s relatively austere 
eye-candy appeal contributed 
to its more affordable out-the- 
door price compared to the 
KW-1 or KWS-1. Eloquently 
characterizing this difference, 
Johnson sales engineer Ed 
Wirtz (KOBKA) affectionately 
referred to the Desk as the 
“reclining giant.” 

Today, except for the die- 
hard fanatic SSB historian 


appropriate tweaks to accommodate the 
emerging single-sideband market. 
Compatibility with pioneering SSB 
products (i.e., Lakeshore and Central 
Electronics), required dealing with SSB 
exciters having very low RF-output levels. 


When Collins introduced their flagship 
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collector, these early SSB exciter products 
(like the Central Electronics 10/20A and 
the Lakeshore Phasemaster series) have 
pretty much vanished from the typical 
collector’s landscape. But there are still a 
fair number of Johnson Desks in the 


vintage AM community, typically seen 
December 2014 a4 
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Figure 3: Here are schematics for the Johnson 250-33 speech 


with a Ranger I or II and the venerable 
National HRO 50 or GO in the middle of 
the desk. A few bold tech-savvy boat- 
anchor geeks have actually gotten their 
Desks to work on SSB, albeit rare to 
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actually hear one on the air. (I’ve never 
heard one on sideband.) 

But with so many collector-celebrated 
transmitters in the 100-watt output class, 
wouldn’t it be great if there was an easy- 
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-33 Speech Amplifier . 


p and the KW-1 speech amp, as discussed in the article’s text. 


to-build adapter that enabled the Johnson 
Desk to work with your Drake T4-X, 
: Collins 32S-3, Hallicrafters HT-44, or 
even the Kenwood TS-950 — on both 
AM and SSB? Well, yes we can do that! 
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Circuit Requirements 
Theres aretthreé-inain) aspects to 
satisfying the Johnson Desk, with the 


Cardinal Rule being zot to modify the 
Desk itself. 
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¢ RF Input Power Level Bypass Desk Operation 
¢ Audio Input Power 

— 
Level o_o To Desk RF Input 


¢ Antenna Switching 
and Keying 
RF Input Power 
Level 
Because the Desk 
the final 


amplifier tubes in the 


operates 


tetrode mode with a 


grid tuned-input 


All Resistors are 90 Ohm 40W Non-inductive 
Pos 1: -11 dB 
Pos 2: 0 dB - Low Level CW RF Drive for AM Operation 
Pos 3: Bypass Desk Amplifier input 


circuit, we need to use 
an external attenuator 


to swamp the input 
level. Specifically, in 
the AM mode, the Desk 
wants a maximum of 
30 watts of carrier, but 


in the SSB mode the 
whole ball 


game 
changes and it needs PLE 
only 3-10 watts PEP. == 


Figure 4: SSB Drive Attenuator Schematic 
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So Pete came up witha Figure 5: Front View of Pete’s Finished Attenuator Box 


design for a dual- 
purpose (AM and SSB) 
attenuator box that’s a 
little larger than the EF 
Johnson equivalent. 

Pete's 
thinking on the 


Here’s 


attenuator box: 
“T’m assuming (given 
a 100-watt output 


exciter) that 11 dB of Figure 6: Rear View of Pete’s Finished Attenuator Box with 
attenuation will betine RE Cover Removed: 


for SSB. That yields 8 
watts on SSB. If less drive is required, the 
SSB TX can be loaded down slightly. And 
a little more drive than 3 to 4 watts might 
be necessary on some bands. 

“T don’t think we need an AM mode 
attenuation setting. For example, in AM 
mode you're not going to want to pump 
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out 100 watts continuously from your 
modern radio while you re pontificating 
on some obscure topic to listeners on 
3880 kHz. So, I’m thinking your modern 
transmitter will be in CW mode and use 
its own CW RE level adjustment to set 
the Desk’s AM carrier level. 
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“So, my proposed attenuator has three 
positions: 

1) Straight through to the Desk 

2) 11 dB high power attenuator 

3) Switch to a second output connector 
without attenuation to go to other 
equipment.” 

Audio Input Power Level 

The Desk in the AM mode requires 
about 5 to 10 watts of audio to drive the 
810 grids directly at around 3k input 
impedance using a driver transformer 
with a center tap (necessary to provide a 
DC bias path to the 810 grids). As per the 
Desk manual, when used with the Ranger, 
Viking I/II, or the Collins 32V series, 
these exciters are capable of supplying 
adequate audio levels to fully modulate 
to. the 1000 watt level using their 
modulation transformers as the driver 
for the Desk. However, when using an 
early SSB exciter, which by design 
generates the SSB signal at very low audio 
levels, Johnson offered a model 250-33 
accessory audio amplifier for AM 


operation with such SSB exciters. 
Cloning the Johnson 250-33 Speech 
Amp 
Obviously the easy solution to using 
the Desk with the Collins 32S-3 would 
be to find the companion Johnson 250- 
33. But they’re rarer than hen’s teeth: 


Figure 7: An Original EF Johnson 250-33 Speech Amplifier 
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when was the last time you saw one for 
sale? And when they do show up, the 
prices are lunatic-fringe. So I decided to 
clone one. After all, it’s just a simple late- 
1950's audio amplifier with an interstage 
driver transformer as the output 
transformer. I started the project by 
examining the speech amp in the Collins 
KW-1 to get calibrated. 

In comparing the Collins KW-1 speech 
amp circuit with the Johnson 250-33, 
there are many similarities. Both use the 
same basic tube lineup and circuit 
topology using classic triode design — 
12AX7A mic preamp and second audio, 
a 6AL5 clipper into a bandpass filter, a 
12AU7/12AT7 phase inverter, and a pair 
of push-pull 6B4s operated in Class Al. 
This is a classic triode design from end- 
to-end. 

When I first proposed cloning a 250- 
33 to use with the Collins S-Line to Pete, 
he immediately asked if it could fit into a 
Collins 516F-2 power supply cabinet. 
That was a great idea! So I started 
rounding up all the key components from 
my parts stores. A key find was a7" X 9" 
X 2" chassis, which just fit into the Collins 
cabinet. And I even came up with a 
couple of Telefunken 12AX7As and a set 
of matched 6B4s! 


Pe eras aes pw Seg 
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almost everything and Greg, N6UE, 
stopped by to go to lunch. While 


enthusiastically presenting my project 


with the new chassis layout sporting the 
stately 6B4s, Greg asked “will it fit in the 
Collins cabinet?” What? Of course it... 
ah, well let’s see. .Oh No.. 

With a standard 2" chassis, the tops of 
the elegant shouldered-envelope 6B4s 
were about a half-inch above the top of 
the 516F-2 cabinet. Recess the sockets? 
Yes, but tube replacement would not be 
possible without removing the chassis 
from the cabinet. But hey no problem, 
let’s go low profile and use the shorter 
6L6GCs in the triode mode! 

But like a gourmet chef blending 
favorite recipes, what they usually end up 
with is based on what’s in the refrigerator. 
While trying to stay true to the KW-1/ 
250-33 design, the idea of using GL6GC’s 
triode connected was abandoned due to 
much lower output power (maybe 3 or 4 
watts). So, I reluctantly gave up on the 
triode configuration and went with the 
standard beam-power 
tube convention using 
fixed bias — the most 
recommended method 
according to the old- 
time audio-amp gurus. 
That approach 
provides the 10-watt- 
plus output power 
needed with very 
minimal circuit 
changes. 

Using an approxi- 
mately appropriate 
power transformer on 
hand, but having 
two 6.3 volt filament 
windings instead of the 
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Figure 8: The speech amp is built into a 516F-2 cabinet. 


traditional 6.3 and 5.0 rectifier wind- 
ings, I built up the prototype Johnson 
chassis “copy-cat” using their 6AX5 rec- 
tifier choice. 

As built, the B+ ran about 315 volts 
with the tubes idling at about 54 mA 
with -32 volts of bias, putting the tubes 
nicely in the entry zone for Class A/AB. 
But to get to that B+ level, I had to forgo 
the input choke, due to the transformer _ 
rating, and because of just not enough 
room on the chassis (compensated with a 
bigger filter cap). 

So, the bottom line here is that 
component tweaks may need to be made 
based what’s in your junkbox. And if 
you're in a hurry, there’s always the 
vintage component retailers. (Pete came 
up with a more on-target power 
transformer that got his version more 
true to the Johnson design). 

The phone patch input was very 
convenient to implement as an 
unbalanced line-level signal is applied 


directly to the cathode of the 12AX7 
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Figure 9, above, shows the speech amp removed from the 
cabinet and figure 10, below, is the rear view showing the 
connector arrangement. 


Figure 10 
second audio amp. This makes it really 
easy to connect to an outboard mixer or 
other audio processing gear. 

I found that my iPod fed into that 
input sounded absolutely fantastic! I went 
a step further and added a balanced input 

(XLR connector) using a line-to-line, 
~600-ohm transformer for isolation 
feeding the cathode in parallel with the 


unbalanced input. 
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Low Power AM 
Versus Hi-Power AM 

Since the Johnson 
Wes kvmprequites a 
different amount of 
audio drive between 
the high and low power 
positions, it was 
decided to include a 
VU meter along with 
an attenuator control 
to get dialed into the 
necessary level settings. 
Illuminating the VU 
meter not only made 
the meter easier to read, 
it also indicated when 
the unit was powered 
on. 

I don’t mean to get 
ahead of the story here, 
but Pete found some 
gorgeous VU meters on 
eBay. Nice size, and 
best of all, inexpensive 
with LED illumina- 
tion. However, the 
manufacturer recom- 
mended, 3.8'3to ).2 
VDC @ 20 mA for the 
LED backlight. This 
new wrinkle was ad- 
dressed by installing a 
half-wave rectifier and 
filter circuit on the 6.3 VAC filament 
line to provide the DC for the meter 
LEDs. The result was a little over 4 volts 
which turned out to be good enough for 
backlighting the VU meter with a 33- 
ohm current limiting resistor in series 
(lasts a long time). And that yellow LED 
in those meters sure captures the essence 
of the #47 pilot lamp glow ambiance. 
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installation into a mini- 


rack containing his 


board audio 
processing gear. 


out 
stack- 


His 


up started on top 


beautilicous” 


.<9 


with a 


40A 


Dorrough 


then 
clone 


Loudness meter, 


the 


-33” 


“Devs 


speech amp on top of a 


CRL PMC 450 Peak 


then a CRL 


Limiter, 


and 


finally a Symetrix 528E 
audio processor on the 


AG 400 AGC unit, 


a 


What 


gourmet rack stack! 


bottom. 


*s speech amp 
suggestion allowed a 


Pete 


more spacious chassis 


" X "2" X 28") 


size (8 


that provided plenty of 


for 


component layout and 


room 
future expansion. He 


elbow 


also wanted to offset 
the chassis on the 5RU 


to 
his 


panel 
accommodate 


rack 


S 


> 


microphone 


phantom power supply 
for its internal 12AT7 


which was 


reamp, 


P 


by 


accomplished 


shifting the chassis to 


but 


side, 


maintaining 


the 
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control panel layout. 

The extra room in the larger chassis 
also allowed the installation of a multi- 
contact 12 VDC relay to provide two 
independent sets of contacts for auxiliary 
switching. 

Because Pete’s power transformer find 
had a higher plate voltage than the 
prototype, it was necessary to use a choke 
input (as did Johnson) to provide about 
354 volts of B+. With -33 volts of bias on 
the 6L6GCs they idle at about 65 mA 
and sound fantastic! 

Antenna Switching 

There are two basic approaches to 
antenna switching — vintage and modern. 

When using a dedicated vintage 
receiver, the Johnson 250-39 T/R switch 
is the easy solution, however, it does not 
provide for receiver muting which must 
be handled separately. A spare set of 
contacts on your exciter would be handy, 
but lacking these contacts, one can easily 
add a small 12 VDC relay powered from 
a wall-wart as was done on Pete’s speech 
amp. 

A dual coaxial T/R switch can be used 
with modern transceivers. The DPDT 
coaxial switch will route the signals 
around the Johnson Desk during receive 
and conversely route the transmitter into 
the Desk during transmit. Wiring details 
follow. 

Keying and Timing 

Besides keying of all the components 
involved, there’s also the issue of proper 
timing sequence for applying HV to the 
Desk amp. This can be handled by the 
required external contacts on the DPDT 
coaxial T/R switch. Basically, the coax 
switching is done before the Desk’s HV 
is applied by using these contacts. Pete 
explains: 

“We also need yet another set of relay 
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contacts driving the antenna relay coil so 
we can turn off the AC keying signal 
going to the AMP prior to the RF relay 
opening up. The T/R coaxial antenna 
switch must keep the Desk connected to 
the antenna until-the-RF can be 
extinguished. An RC network is placed 
in the coaxial switch’s coil circuit for this 
purpose. Otherwise, we run the risk of 
‘hot switching’ the T/R relay, which 
wouldn’t be good for the coax switch 
contacts or the Desk’s circuitry at this 
power level.” 

Now, the keying ON sequence should 
be: 

e PTT line keyed energizing 12V PTT 
relay; 

¢ PTT relay energizes antenna relay; 

e External contacts on antenna relay 
key the Desk (in series with PTT relay 
contacts). 

And the OFF sequence is: 

e PTT line ungrounded de-energizing 
tice VAL T lerelay: 

e PTT relay un-keys Desk; 

e Antenna relay de-energized ~ 100 mS 
later. 

A suggested keying diagram 1s presented 
below (figure 14) for transceiver 
operation. Separate transmitter and 
receiver operation would be a similar 
configuration, but without the need for 
the DPDT coaxial switch. As stated 
previously, when initiating a 
transmission, the antenna I/R switch’s 
external contacts are used to key the 
Desk, thus ensuring the antenna is 
switched to the Desk before RF power is 
present. When dropping the PIT to 
receive, the Desk’s TX keying 120 VAC 
line is immediately dropped, but the T/R 
coaxial switch is held in TX momentarily 
by the capacitor discharge. One has to 
play with the RC values for the proper 
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A Coaxial T/R Switch and 12 VDC Relay Box 
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Figure 15 


40 


delay time for the coil resistance of the 
coaxial switch you select. Note that extra 
contacts are available for receiver muting. 

A_note of caution here: the Desk 
requires a “hot” 120 VAC on the key line 
to activate the transmit function and you 
Gan ti fun that: line, onsyour«PA | 
microphone switch. 

From the Johnson manual: “/f it is 
desired to use push to talk operation with a 
transmitter actuated by means of an AC 
relay then an additional circuit ... must be 
incorporated in the transmitter. Do not 
attempt to use the microphone switch in an 
AC circuit. There are a number of low 
priced, high resistance, SPST DC relays 
available which may be used with a battery 
as shown or with a small selenium rectifier 
power supply built for this specific 
application. The Viking Kilowatt is one 
transmitter which is keyed in push to talk 
operation by means of 110 volts AC. If an 
exciter other than the Ranger or Pacemaker 
is used and the exciter does not provide 
keyed 110 volts AC, then this additional 
relay must be installed.” 

So, be sure to use an isolation relay to 
key the Desk. A 12 VDC relay similar to 
the one used in Pete’s speech amp or the 
outboard relay box provides both the 
safety and additional contacts to key just 
about anything and keep you and your 
radios healthy. 

Another note of caution, make sure the 
Desk’s modulator bias path is complete 
through the audio transformer at all times. 
This path provides bias to the 810 
modulator tubes in the Desk. If the path 
is broken, the 810s will draw excessive 
plate current. 

Conclusion 

After not using my desk for over a year, 
it was fun to once again hear the old girl 
purr. And now there’s the flexibility to 
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use virtually any radio with the Desk and 
still get those great 40 to 50-over-9 signal 
reports. Especially fun is using one of the 
newer software-defined receivers with the 
beautiful panadapter waterfall display 
with the Desk. 
Parts Sourcing 

e Attenuator Box 

Pete founda nice perforated aluminum 
box measuring 6.25 X 3.5 X 2.13 inches 
at Digi-Key (part number L172-ND). 
Fuse clips (F1881-ND) to hold the non- 
inductive resistors and round ceramic 
standoffs (7714K-ND) also came from 
Digi-Key. The 90-ohm, 40-watt, non- 
inductive resistors were found on eBay. 
e Audio Amplifier 


ineiminterstages audiows(outpiet) 
transformer should have a 2:1 impedance 
transformation and be capable of 10 watts 
of audio. Pete was able to find a Wilcox 
broadcast transmitter modulator and 
harvested its interstage transformer and 
a 1:1 600 ohm audio input transformer. 
Gary found a driver transformer out of a 
BC-610 modulator that was a good 
match. Ifa junker Johnson Ranger I or II 
can be located, its modulation 
transformer is exactly the needed part to 
drive the Desk’s 810 grids. Most all other 
parts are commonly available in a good 
junk box. 
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ER MAILBAG 


MeanER: 
“For decades I have been trying to 


reconcile stories from my father, James 
Oliver, WO9RDW, with the historic 
record. Dad was a “straight shooter” and 
I am completely certain he was relating 
facts as he knew them. At this point I do 
not know where to turn but I definitely 
do not want this chapter of history to be 
lost. Perhaps I can get you interested 
enough to put this in ER if only for 
posterity. Who knows? It might reach 
somebody who knows something about 
this. 

“In WWII my father was in the 
Intelligence Corps, though he was 
nominally in the Signal Corps. (Existence 
of the Intelligence Corps was kept secret 
until 1946.) In the Spring of 1945 he 
joined the 5250th Technical Intelligence 
group in the Pacific. He was involved in 
Signals Intelligence, and radio and 
RADAR countermeasures. Before the war 
ended they were very interested in the 
Japanese Mark 5 Model B Doppler 
RADAR system used to detect incoming 
B-29 raids. 

“Shortly after the end of the War the 
5250th was directed to find the six known 
Mark 5 installations. This they did, 
presumably from RDF data and aerial 
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photos. They asked Washington for 
instructions and the immediate reply was 
to destroy them. By the time the order 
countermanding the first one was received 
those six had been chopped to bits, 
burned, and dumped in the ocean. The 
Colonel in charge was regular Army and 
he didn’t mess around. 

“A seventh installation had been 
suspected and my father found it in a 
swamp. From his description I think it 
must have been near present Misawa 
AEB. The Corps of Engineers brought in 
a crane to remove it but it got stuck in the 
swamp. When he left the site a second, 
larger crane was trying to extract the first 
crane. He never learned if the RADAR 
had been successfully extracted for return 
to the US per revised orders. He once 
told me where they were supposed to 
send it but I have forgotten. The MIT 
Radiation Lab or Fort Monmouth would 
have been likely destinations. 

“Now the Mark 5 Model B seems to be 
completely unknown. Even the experts 
at the Japanese Imperial War Museum 
assure me there was nothing beyond the 
Mark 4 RADAR system. It was apparently 
a victim of the US push to “disappear” 
any technology sufficiently advanced that 
we did not want to share with our allies, 


December 2014 


the Russians. The four I-400 class 
(submersible Aircraft 
Carriers) met this fate though in the last 


submarines 


few years they have been located where 
they were scuttled. One or possibly even 
two A-bomb programs also met that fate 
and Dad participated in collateral damage 
from them - destruction of the cyclotron 
at the U. of Tokyo. That was one of his 
chief regrets from his role in WW2 but 
orders are orders. 

“The Japanese were capable of building 
advanced RADAR systems. We have been 
told that the Magnetron was to be 
protected against capture by the enemy 
lest they reverse-engineer it and use it 
themselves, but in fact the earliest reports 
on Magnetron development came from 
the U. of Tokyo and the U. of Sendai. (If 
Dad knew this he never mentioned it to 
me. I came across these reports in the 
archives of Lowell Observatory where I 
work.) The IJIN Command declined to 
mount RADAR on their capital ships 
because it would make them easy targets. 
By. contrast nearly every USN ship in the 
western Pacific mounted RADAR at the 
end of the war. It could have been used to 
target them, but there were so many 
Allied ships that finding targets was not 
as big a problem for the Japanese as 
successfully attacking them. 

“So what of the Mark 5 Model B: 
(That is how Dad always referred to it.) 
Sadly this story was mostly told late at 
night in the 1960’s when I was in Junior 
High and then High School, and the 
technical details were “dumbed down” 
for a teenager. Here is what I know: 

“The Mark 5 Model B RADAR system 
comprised a central transmitter and up 
to four, separate satellite receivers. It 
operated as a Doppler RADAR, and was 
(The 


almost certainly a pulsed. 
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uncertainty is in my memory. I’m sure 
Dad told me.) A master oscillator at the 
transmitter fed a reference signal to the 
receivers. Each receiver used a Yagi (AKA 
Yagi-Uda or simply Uda) directional 
beam antenna. A reflected signal would 
be mixed with the reference signal to 
produce a heterodyne beat. The frequency 
of the beat would correspond to the radial 
velocity of the target and the delay from 
the transmitted pulse would correspond 
to distance. 

“Dad once mentioned that the crane | 
referred to earlier was trying to remove 
the concrete pedestal supporting the 
transmitting antenna. He never described 
the transmitting antenna to me but I 
infer that it must have been an omni- 
directional antenna to serve the four 
receivers. To me it would make more 
sense to use a beam antenna for 
transmitting, but then there would have 
been no point in having more than one 
receiver. I envision a collinear or pylon 
transmitting antenna, though Dad did 
not specifically say that. 

“The operating frequency is a puzzle. 
Dad left me with the impression that it 
operated on a very high frequency. | 
think it must have been VHF or low 
UHF, though that is just my inference. 
Dad did once comment that one of the 
Japanese long-range RADAR systems 
happened to use the same frequency as 
the IFF equipment in carrier-based USN 
aircraft, and that it would trigger a 
response from the IFF system. This had 
the effect of multiplying the range of the 
RADAR, and one wonders if that might 
have been intentional. He did not say it 
was the Mark 5 Model B that was 
involved, but that was their best long- 
range RADAR at the end of the war. 


“The coaxial line also suggests a very 
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high frequency. He commented that the 
coax had been hand-built with silk thread 
supporting the center conductor within 
an air dielectric to keep losses as low as 
possible. I think he was talking about the 
sample lines to the receivers in the Mark 
5 Model B system, though he did not 
explicitly say that. 

“Finally, Dad did his best to follow the 
rules, though he did sometimes push the 
limits. For example, they were prohibited 
from photographing Japanese RADAR 
gear. In spite of that I do have one shot of 
Dad in Japan, posing with a rather 
primitive looking RADAR set using a 
pair of horn antennas. It turns out, 
though, that it was an early British 
RADAR set captured at Singapore. There 
are no photos of Japanese RADAR in his 
stuff. Another big no-no was removing 
the ID plates from equipment. There was 
good reason for this; unlike the coded 
obfuscation on ID tags of American radio 
gear from WW2 the Japanese were more 
direct. Their tags told what the device 
was and when and where it was built. 
Late one night Dad confided that he had 
violated this rule just once and he had 
taken the tag from one of the Mark 5 
Model B installations (hopefully one of 
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the first six). After he died I found a 
single Japanese equipment tag in the 
dresser drawer with his personal stuff. It 
is tempting to say that this is the tag he 
told me about, though | did senta picture 
to the Imperial War Museum and they 
assured me it is something else (though I 
could not make out what they thought it 
was). I really don’t know, but here it 1s: 

“The one character was blacked out 
when I found it and I think it must have 
been done when the device was new. 
This might be the only surviving bit of an 
advanced RADAR. Does 
anybody out there know anything more 
about the Mark 5 Model Be?” 

73, Rich Oliver, KCIGQ 


unknown, 


[Editor's Note: 
speaking reader can help translate Rich’s 


If any Japanese- 


ID plate, please contact him directly at 
either his email address or the regular 
post office box address below. It would 
be great to know more about this historic 
equipment. ] 

Rich Oliver, KCIGQ 

PO Box 1872 

Flagstaff AZ 86002-1872 
R.Oliver@lowell.edu 
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Weegee, the ER traveling photographer says, “Help keep my Speed Graphic active— 
taking photos has never been easier, but getting them has never been harder! 


Especially, we need attractive photos for Electric Radio covers.” 


7] 


Merry Christmas ll 
From: W5YPH / W5€U 


Here is a photo that Gary Halverson (K6GLH) sent in of J.B. Jenkins’ (W5EU) classic 
Christmas card, taken years ago when J.B. was starting his ham career. 
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AM Carrier Net: unday mornings, 8:30AM local Eastern time, 3835 kc. QSX W2DAP. Friendly format. 
Antique Wireless Association AM Net: Sunday 16:00 EST, 3837 ke; Sunday 19:00 EDT. QSX Joe, W3GMS 
Arizona AM Nets: Sat & Sun: 160M 1885 kc @ sunrise. 75M 3855 kc @ 6 AM MST. 40M 7293 kc 10 AM MST. 6M 
50.4 Mc Sat 8PM MST. Tuesday: 2M 144.45 7:30 PM MST. 

Boatanchors CW Group: QNI “CQ BA or CQ GB” 3546.5, 7050, 7147, 10120, 14050 ke. Check 80M winter nights, 
40 summer nights, 20 and 30 meters day. Informal nightly net about 0200-0400Z. 

California Early Bird Net: Sat. mornings @ 8 AM PST on 3870 kc. 

California Vintage SSB Net: Sun. mornings @ 8AM PST on 3860 +/- 

Colorado Morning Net: Informal AMers on 3875 kc daily @ 6:30 AM MT and 3:30 PM MT, QSX K@OJ 

Collins Collectors Association Nets: Sunday, 14.263 Mc @ 2000Z. Informal Tue. & Thurs. eve. 3805 ke @ 2100 ET. West 
Coast 75M net, 3895 kc 2000 PT. 10M AM net 1800Z, 29.05 Mc Sunday, QSX 1700Z. CCA First Wednesday AM Night 
monthly, 3880 kc starting @ 2000 CST, or 0200 UTC. 

Drake Technical Net: Sunday 7238 kc, 4PM Eastern. QSX Jeff (WA8SAJ), Mark (WB@IQK), Doug (W9DCQ), Bob (W4WTO), 
Evan (K9SQG) 

Drake Users Net: Check 3865 kc, Tue. nights @ 8 PM ET. QSX Evan (K9SQG) 

DX-60 Net: Meets on 3880 Ke @ 0800 AM, ET on Sun. QSX op is Mike (N8ECR), with alternates. 

Eastern AM Swap Net: Thu. evenings on 3885 kc @ 7:30 PM ET. Net is for exchange of AM related equipment only. 

Florida AM Group: Sunday Morning Roundtable 3885 kc, 6:30AM Eastern Time, with 6AM Eastern Time pre-net. 
QSX for both nets Warren, W1GUD 

Fort Wayne Area 6-Meter AM net: Meets nightly @ 7 PM ET on 50.58 Me. Another long-time AM net, meeting since the late 
‘50s. Most members use vintage and homebrew equipment. 

Gulf Coast Mullet Society: Thu. @ 6PM CT, 3885 kc, QSX control op W4GCM in Pensacola. 

Grey Hair Net: A continuous active net since 11/24/1953! 160 meter AM Tue. evening 1945 kc @8:00 PM EST and 8:30 EDT. 
Heathkit Net: Sun. on 14.293 Mc 2030Z right after the Vintage SSB net. QSX op W6LRG, Don. 

KIJCL 6-meter AM repeater: Operates 50.4 Mc in, 50.4 Mc out. Repeater QTH is Connecticut. 

K6HQI Memorial 20 Meter Net: Flagship AM net 14.286 Mc daily for 25+ years. Check 5:00 PM Pacific Time. 

Lake Erie Boatanchor CW Group (LEBN): Saturdays @9 AM ET on 7092 kc. QSX op Ron (W8KYD) or Jeff (K3KYR) 
Midwest Classic Radio Net: Sat. morning 3885 kc @ 7:30 AM, CT. Only AM checkins. Swap/sale, hamfest info, tech. help 
Mighty Elmac Net: Wed. nights @8PM ET (not the first Wed., reserved for CCA AM Net), 3880 +5 kc. QSX: NSECR 
MOKAM AM’ers: 1500Z Mon. thru Fri. on 3885 kc. A ragchew net open to all interested in old equipment. 

Northwest AM Net: AM daily 3870 kc 3PM-5PM winter, 5-7 PM summer, local. 6M @50.4 Mc. Sun., Wed. @8:00 PM. 2M 
Tues. and Thurs. @ 8:00 PM on 144.4 Mc. 

Nostalgia/Hi-Fi Net: Started in 1978, this net meets Fri. @7 PM PT, 1930 ke. 

Old Buzzards Net: Daily @10 AM ET, 3945 kc in the New England area. QSX op Paul (W1ECO) 

Old Military Radio Net: East coast, Sat. mornings starting 0500, 3885 kc +/- QRM. QSX Ted, W3PWW. It isn't necessary to 


check in with military gear, but that is what this net is all about. Late checkins are welcome. 


Philadelphia Area 6 Meter AM Net: Every Wednesday night 9PM, about 50.400. OSX Bill, W3KBS 

Southeast AM Radio Club: Tue. evening swap, 3885 @7:30 ET/6:30 CT. QSX op Andy (WA4KCY), Sam (KF4TXQ), Wayne 
(WB4WB). SAMRC also for Sun. Morning Coffee Club Net, 3885 @ 7:30 ET, 6:30 CT. 

Southern Calif. Sun. Morning 6 Meter AM Net: 10 AM on 50.4 Mc. QSX op is Will (AAGDD). 

Swan Nets: Users Net Sun 2100z 14.293Mc+/- QRM. QSX op rotates Jim (WASBDR), Ron (KC7PSY), Bill (W4WHW), 
Jay (WBOMWL). Tech Nets: Mon 2300z 14.252Mc QSX op Steven (KB7BGS) / Sat 2-4pm ET 7.235Mc QSX op Stu 
(K4BOV) 

Texoma Trader’s Net: Sat. morning 8:00AM CT 3890 kc, AM & vintage equip. swap net. 

Vintage SSB Net: Sunday 1900Z-2000Z 14.293 & Wednesday 0300Z. QSX Lynn (K5LYN), or Adolph (WA5IGG) 
or Vince (WB4BPS) 

West Coast AMI Net: 3870 kc, Wed. 8PM Pacific Time (winter). Net control rotates: Brian (NI6Q) Ist Wed, George 
(WAGHCX) 2nd Wed, Sharon (K6IRD) 3rd Wed, Ron (W6OM) 4th Wed, Vic (K6IC) if 5th Wed in a month. 
Westcoast Military Radio Collectors Net: Sat. @ 2100 Pacific Time 3985 kc +/- QRM. QSX W7QHO. www.mregwest.org 


West Coast Vintage Military Radio Net: Sunday at 8 AM local Pacific Time, 3974 kc AM 
Wireless Set No. 19 Net: Second Sun. 7270 ke (+/- 25 Kc) @ 1800Z. Alternate 3760 kc, +/- 25 kc. QSX Dave (VA3ORP). 
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Advertising Information 


To avoid disappointment, don’t wait until the last day to submit 
ads. Subscribers receive 1 free 20-word ad per month. Extra words are 20 


cents. Ads run ONE month unless otherwise requested. “For Sale” or “Wanted” and 
all of your contact information counts as 6 words. That leaves 14 words for the 
description. Hyphenated and slashed words/numbers count as 2 words. Please 
| count the words in your ad as described above, and if you are over 20 words, 
send payment for the extra words at .20 each. Note: Not all readers use email, 
so include phone numbers if a response is desired. Non-subscribers: No Free 
Words. $5.00 minimum for each ad up to 20 words. Each additional word is 50 cents. 


Please Call or Write for Display Rates 


( VINTAGE EQUIPMENT ONLY!) 


ER 
PO Box 242 
Bailey, Colorado 80421-0242 


relephonesen7 202001 Ve 
FAX (call first): 303-838-3665 
Ray@ERmag.com (Email ads OK) 


SERVICE FOR SALE: Repair and 
restoration on all vintage equipment; over 
50 years of experience. Barney Wooters, 
W5KSO, 8303 E. Mansfield Ave., Denver, 
CO 80237. 303-770-5314 


MANUALS FOR SALE: Military Radio 
manuals, original. & reprints. List for 
address label & $1.50. For specific 
requests, feel free to write or (best) email. 
Robert Downs, 2027 Mapleton Dr., 
Houston, TX 77043, wa5cab @cs.com 


% Deadline for January 2015: 


- g@eMonday, December 22! 


FOR SALE: Collins 32V-3 $700 National 
HRO-50R1 with factory half rack, speaker 
and coil cabinet with 13 coils. NBFM 
adapter $700 All in very good condition, 
working. Manuals spare tubes. No 
shipping— pick up only. WOBYG, Bud 
Gross, Cottage Grove, MN. 55016 Phone: 
651-459-3233 


FOR SALE: SW-3 with coil sets HW12Z, 
HW22A (2). HP-23. Lindsey, NOCZF, 952- 
474-5463 
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FOR SALE: Hallicrafters FPM-300 MKIl. 
Working vintage transceiver in very good 
condition, original manual and mic 
included. Pick up, Best Offer. Douglas 
Sanders, W3YFA, 8923 Reisterstoen Rd, 
Baltimore MD 21208, 410-484-1103 


FOR SALE: Kent Titanic replica morse 
key, S/N 00029 with certificate, $175 plus 
shipping, details at k4fmc @ aol.com. Jerry 
336-345-2443 


FOR SALE: NOS CY-677/U Cabinet (see 
ER, Sept 2014, p.1). Has original packets 
of hardware. Slight rust on inside corners. 
$20 plus shipping. Hareol, K4MFN, 
hdw5335 @ gmail.com 334-347-0393 


FOR SALE: Hallicrafters Station; HT40 
and SX140, $200 plus shipping. Gene, 
N5LDX, earobinson @ sbcglobal.net, 972- 
529-6395 


FOR SALE: Multi-Elmac Station, AF68, 
PMR8, PS-2Vand manuals. $300 plus 
shipping. Gene, N5LDX, 972 529-6395, 
earobinson @ sbcglobal.net 
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JOIN THE AWA — Antique Wireless Association 


THE ORIGINAL AND LARGEST HISTORICAL RADIO-COLLECTOR GROUP 


° Publishes the quarterly AWA Journal with: 


- Free want-sell-swap ads 

- Early television 

- Horn loudspeaker 

- News of U.S. & foreign clubs 


- Battery & AC receiver restoration 
- Vacuum-tube history & collecting 
- Old-time amateur-radio coniests 
- Communications receivers 


e Produces the famous 
annual Rochester Meet 


e Maintains unique 
radio-TV museum 


Membership is only $35/year in U.S.; $40 elsewhere. 
(AWA wail check to: AWA Membership, P.0. Box 421, Dept. ER, Bloomfield, NY 14469-0421 


awamembership@rochester.rr.com 


(585) 257-5119 http://www.antiquewireless.org 


FOR SALE: Multi-Elmac Station, AF67, 
PMR7, M1070 and manuals. $200 plus 
shipping. Gene, N5LDX, 972 529-6395, 
earobinson @ sbcglobal.net 


FOR SALE: Hallicrafters SX-25 receiver 
w/R-46 speaker. S-22R receiver. S-19R 
Sky Buddy receiver. Don Hudson, 203- 
966-2859 

FOR SALE: Hallicrafters SX115 new VFO 
dial overlays. Make your dial like new. 
$25. Phone: 330-658-5035, 
WBOIQK @ARRL.NET 


FOR TRADE: Drake 1A, serial #87, 8 out 
of 10 condition, original caps, non-original 
sideband tuning know, works on all bands. 
Collins KWM-2 with PM-2 pwers supply. 
Full output all bands. Trade straight across 
for recapped and aligned Central 
Electronics 100V or 200V transmitter. Jim, 
AD5KD, ad5kd @att.net 918-260-7364 


FOR SALE: Years of Amateur Radio 
Transmitters and Receivers, Radio Parts. 
Send or call for list. 
jimmietex @ netzero.net, 281 499 5033 


SURVIVING 


St) 
BRUCE VAUGHAN, NR5Q 


t 


Surviving Technology 
By Bruce Vaughan, NR5Q 


Long-time ER readers are familiar 
with Bruce Vaughan’s (NR5Q, SK) 
many popular articles in Electric Ra- 
dio over the years. Surviving Technol- 
ogy is a chronicle of Bruce Vaughan’s 
lifetime of experience in radio and is a 
finely produced presentation with ex- 
cellent illustrations and schematics. 
The book is 8-1/2" x 11" and is printed 
on coated, glossy, medium-weight pa- 
per stock. In 7 detailed chapters, Bruce 
gives you a blow-by-blow description, 
including schematics, of all the secrets 
needed to build a successful regenera- 
tive receiver. The “Ultimate” is amaz- 
ingly straightforward, stoutly built, 
and Bruce provides all the details to 
successfully build your own based on 
his 60 years experience. 


Available from the Electric Radio Bookstore! 
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FOR SALE: Communication Revrs Knight 
Gonset Hammurlund Hallicrafters UHF 
Scanners, Let’s Talk. Howard, 301-320- 
3028 


FOR SALE: Collins 20V-2 broadcast 
transmitter, non-converted, with RUST 
remote control options installed. $2500. 
Steve, W6RXK, 209-770-3263 or 
stevena @ goldrush.com 


FOR SALE: Akai model M-7 4 track 
recorder Stereo R-to-R 2 mics, manual, 
accessories, $200. Call for info. Mac, 
W5RA, Sherman, TX, 903-892-9074 


FOR SALE: BC-348 w/dynamotor, extra 
clean, $350. Hickok 800A $275. Military I- 
7B i45o. oCR-511° Pogostick, 
complete set, $850.00. BC-728 restored 
w/antenna, $250. All items plus shipping. 
Steve 708-243-7713 


FOR SALE: RAS-3 coils, numbers 1 to 7, 
but no #4. Rudy, W2ZIA, 716-374-5285 


| forthe Radio Amnstel 


1 fntroduction 
2. Why Build with 
Thermatrns 


&. Keeping the Filaments 
uit 


7. Thermatron Homebrew 
Techniques 
&, Designing with Triodes 


Experimentation 


The 2nd Edition of Hollow~State Oesign has over 50 pages of 
new material and revisions including a new chapter on 
thermatron oscillator design. This book has everything you 
need to know about the art and science of thermatron design 
and construction, tt is 287, 8.5 x 11" pages. packed with 
hundreds of photos, schemath tics, diagrams, charts, and 
formulas. Grayson Evans, TA2ZCE/KJ7UM has been licensed 
since 1962, grew up on thermatrons, spent 40 years in the 
electronics industry, and is bored to death with solid-state! 


NOW Available from the Electric Radio Bookstore! 


Electric Kad1o #5U/ 


FOR SALE: B&W 2Q4 phase shift network 
(350 PSN # 350/2Q4 ) $25 plus shipping. 
Craig, 570-341-5012, Ask for Craig. 


FOR SALE: FT-243 crystals, $1.00 each 
or 6 for $5.00 plus shipping. Untested, no 
ham band frequencies, good for vintage 
holders for modern rocks or grinding. Dick, 
W5TA@ARRL.net 


FOR SALE: Amateur equipment manuals 
(Drake, Collins, Heathkit, WRL, Kenwood, 
Gonset, others), kit and test equipment 
manuals, books, magazines, catalogs, 
handbooks and other radio publications. 
NI4Q, POB 690098, Orlando, FL 32869, 
407-351-5536, ni4q@juno.com 


FOR SALE: | repair antique radio & stereos 
from 1920s to present day. Free estimates- 
| am located in Wisconsin Dells, WI. Bill 
Kalcik 608-253-9855 


FOR SALE: Heathkit DX-100 front panels. 
Brand new, color matched & silk-screened. 
Picture available. $90.00 + shipping. Walt 
Korab, 570-421-8371, w3fnz @ verizon.net 


This book has everything you need to 
know about the art and science of 
thermatron design and construction. 
It pulls together thermatron types 
and characteristics, thermatron 
homebrew techniques, and how to 
design audio and RF triode and 
pentode circuits. The book is 233, 8.5 
x 11” pages, packed with hundreds of 
photos, schematics, diagrams, charts, 
and formulas. Grayson Evans, 
TA2ZGE/KJ7UM has been licensed 
since 1962, grew up on thermatrons, 
spent 40 years in the electronics 
industry, and is bored to death with 
solid-state! 


NOW Available from the 
Electric Radio Bookstore! 


vecember ZU14 4Y 


ZIM ELECTRONICS INRUSH CURRENT LIMITERS 


Inrush Current Limiters are now available from the Elec- 
tric Radio Store or on-line! These inrush limiters were 
reviewed in the September 2004 issue of Electric Radio 
and are available in three versions: 


Model AB-1 (With Pilot Light) .................. $32.95 
| Model AB-1M, (With Voltmeter) .............sssccsseees $39.95 
Model AB-300M, with meter, 300 watts (2.5 amps x 120 


SOOHOHSESOSSHHOSHOSHSHSOSSSSOGHSHSHSSCOHHEHOHSOHTOSHSOOEOSOOOEO 


Shipping; each limiter 22.50.00... cscs scecssccsescesene 


(Overseas customers please ask for shipping quotes.) 


The Inrush Limiter provides a gentle, slow startup for 
your valuable vintage radio equipment. They also reduce 
the line voltage closer to original design values due to the 
voltage drop across the limiter element. AB-1 and AB- 
1M are 150W. All models come with a full money-back 


SS—= 


guarantee. 


FOR SALE. NOS Cutler Hammer toggle 
switches. SPST 20A @ 125V. DPST 16A 
@ 125V $5.00 apiece plus shipping. John 


H. Walker Jr., 138406 W 128th Terr., 
Overland Park, KS 66213. PH 913-782- 
6455, EMail jwalker83 @kc.rr.com 


FOR SALE: Military whip antennas, $62 to 
your door. Also AN/GRR85, $295. Bruce 
Beckeney, 5472 Timberway Dr, Presque 
Isle, MI 49777, 989-595-6483, 
bbeckeney @ yahoo.com 


FOR SALE: Obsolete Triplett meter, tester 
and hardware parts. Need Triplett number 
from manual. Unused stock. Bigelow 
Electronics, PO Box 125J Bluffton, OH 
45817-0125 


FOR SALE: Johnson 500 completely 
restored, new face, power supply and RF 
deck cases repainted, just beautiful. 
$6,000 Chuck Hurley, K1TLI, 508-965- 
7400 

FOR SALE: Electronics Stuff, reducing 
my 50 yr. collection of radios, meters, 
instruments, wire and lots of parts. If you 
repair or build, | may have what you need 
reasonable. Call anytime, 330-876-0529 
FOR SALE: BC-610-Il, BC-614, and 
accessories to operate three bands, 
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Electric Radio Store 
720-924-0171 


Metered Inrush Limiter, 
Models AB-1M, AB-300M 


$1,200. Pick up only in Mesa, AZ. George 
Portell, 3212 N 83% St, Mesa, AZ 480-986- 
5797 w8qbg @ yahoo.com 


FOR SALE: ATAS Antenna Reparr. If yours 
died, I'll fix it. Inexpensive repair - factory 
doesn’t work on ‘em. Tom, W@EAu, 
daileyservices @ qwest.net 303-455-0889 


FOR SALE/TRADE: Transmitting/ 
Receiving tubes, new and used. LSASE 
or email for list. WANTED: Taylor F52, 
8008, TR40M and Eimac 100IG. John H. 
Walker Jr., 13406 W. 128th Terr., Overland 
Park, KS 66213. PH: 913-782-6455, E- 
Mail: jwalker83 @kc.rr.com 


CRYSTALS FOR SALE: FT-243, HC-6U 
Drake Collins etc. http:/Awww.af4k.com 
Brian, AF4K, TEL: 321-262-5471 


SERVICE FOR SALE: Repair, upgrade, 
performance modification of tube comm. 
& test equip. Accepting most military, all 
Collins & Drake, & better efforts from 
others. Laboratory performance 
documentation on request. Work 
guaranteed. Chuck Felton, KD@ZS, Felton 
Electronic Design, 1115 S. Greeley Hwy, 
Cheyenne, WY 82007. 307-634-5858 
email: feltondesign@ yahoo.com 
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FOR SALE: Quality reprints for Ameco, 
Clegg, Collins, Gonset, Hallicrafters, 
Hammarlund, Johnson, National, WRL, 
and others. (aos Ken, 
www.RadioReprints.com. 


DRAKE OWNERS: Solid State LED Lamp 
replacements for all 4-line and 7-line 
equipment. Don, N9O0, WEB: 
www.radiolabworks.com/products or 
phone 262-358-0266 


FOR SALE: Atwater-Kent dual speed tuner 
repair kit. Complete details at 
www.adamsradio.com Adams 
Manufacturing CO., POB 1005, Lincoln 
Park, MI 48146 


SERVICE FOR SALE: R390A repairs & 
rebuilding. Bill Riches, WA2DVU, Cape 
May, NJ. 609-465-5005 
bill. riches @ verizon.net 


QSLs FOR SALE: Your old QSL card? 
Search by call free, buy find at $3.50 ppd. 
Chuck, NZ5M, nz5m @arrl.net 
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, @ 
Estes Auctions 
Specializing in Vintage Radios 
Complete Auction & Appraisal Service 


ESTES AUCTIONS 
7404 Ryan Road, Medina, Ohio 44256 

Ph: 330-769-4992 ®@ Toll Free: 888-769-4992 @ Fax: 330-769-4116 
\_-www.estesauctions.com @ Email: estesauctions@aol.com 


Richard Estes, Auctioneer--Radio Call Sign K8LRY 
Call Us to Sell One Radio or Your Entire Collection! 


We offer pick up service for your collection 


SERVICE FOR SALE: Let’s get that old 
radio of yours working again! Antique 
Radio Repair - All Makes- Also Transistor 
Radio Repair. Tom Senne, AC8DA, 937- 
I5orOle4 ee Dayiory wor: wa ahtitp yy! 
TomsAntiqueRadioRepair.com 


FOR SALE: 60 years of electronic parts by 
mail. Components, Hardware, Tubes 
Meters. Free Flyer USA. Bigelow 
Electronics, POB 125, Bluffton, OH 4581 7- 
0125. 419-358-7851 


MANUALS FOR SALE: Hundreds of 
manuals available for vintage ham gear, 
test equipment and other electronics. High 
quality photocopies at reasonable prices. 
Some originals also available. Please 
email or call with your needs. David 
Crowell, KA1EDP. 401-934-1845 
ka1edp @ yahoo.com 


INFO -see www.navy-radio.com for photos 
andinfo on Navy radio gear. Nick, K4NYW, 
navy.radio @ gmail.com 
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GENERAL COVERAGE FOR S-LINE RECEIVERS 


<<—c.—SSs 


receiver 
can be 
general 
coverage, 
and have 
memories. 


- Ss 


VFO 1000 / COLLINS CRYSTA 


er crystal 
operation. 


SS 


$250 + $10 SHIPPING 

There are 30 tunable memories that can be easily user re- 
programmed in any way you want. Some could be your favor- 
ite net frequencies, others could be used for general cover- 
age of the shortwave broadcast bands. The encoder has 
1KHz, 100Hz, 10Hz, and 1Hz tuning steps, and can be locked 
to prevent accidental changes. An LED indicates when the 
encoder is active. The LCD is blue backlite with white char- 
acters. No mods to the receiver are required. Everything you 
need to be up and running is included. It is Plug-N-Play. 


Electronic Specialty Products * KK4PK.com 
3054 Moore Dr., Oviedo, FL 32765 


ACCESSORIES FOR SALE: KWM2/S- 
line metal logo pins. Meatball or winged. 
Excellent replica of the original. Put one 
on your hat, badge, or replace a missing 
logo on your panel, $6.25 shipped. W6ZZ, 
1362 Via Rancho Pkwy, Escondido, CA 
92029. 760-747-8710, w6zz@cox.net 


SERVICE FOR SALE: Authorized repairs 
and sales of all types of amateur radio, 
communications, and test equipment. 
Please call Land Air Communications, 
718-847-3090, visit our web site: 
www.landaircom.com. We have over 
3,000 items in inventory and carry all 
types of communications parts. 


ACCESSORIES FOR SALE: Spun 
Aluminum Knob Inlays for most 
Boatanchors. Collins Dial Drum Overlays. 
Dakaware Knobs. Charlie Talbott, 13192 
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Pinnacle Lane, Leesburg VA 20176-6146. 
540-822-5643, k3ich @arrl.net 


SERVICE FOR SALE: | build hot-rod 
receivers: R-390A, SP-600, and 
transmitters: Valiant, DX-100, T-4X-A-B, 
AF-67. Chuck Felton, KD@ZS, Cheyenne 
Wyoming, 307-634-5858, 
www.feltondesign.com 


FOR SALE: 


Also for sale, 40 X 80 Ham Shack, Living 
Quarters, Shop, Garage.A retired Ham’s 
Paradise in Southern Arizona on 40 
Acres. Awesome Towers and Antennas. 
Station can be remote controlled via the 
Internet, $294K 


Wes Minear - W7UO 
Telephone 520-398-2722 
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BEGh Performance Crystal and Mechanical Filters for your 
Collins, Drake, and Heath Radios! 


INAAD 2S 


international radio 


PO Box 2110, Aptos CA 95001, USA 
tel: 1-831-462-5511 fax: 1-831-612-1815 
e-mail: sales@inrad.net web: www.inrad.net 


SERVICE FOR SALE: SMO and module 
repair for KWT-6, URC-32 and other 
Collins radios. Jim  Whartenby, 
antqradio @ sbcglobal.net, 501-282-2991 


WANTED: A pair of good 4-400 pentodes. 
4-400A or 4-400C also OK. 73, Robert, 
VES3BE. rwboyd @distributel.net or 613- 
722-4098 


WANTED: Schematic or any information 
on the NATO PRC-6 solid state 
modification. George McClintock, 
K4BTY @arrl.net 615-362-8682 


WANTED: Navy type TBM radio 
transmitter for use at WBCQ. Contact 
Allan at 207-286-5483 or 
WBCQ@WBCQ.com 


WANTED: Collins 75-S transmitter, can 
be S1,S2, $3. Excellent working condition, 
reasonable cosmetic condx, ex-smokers 
OK. Tom, WA2FHV, 518-766-3113 


WANTED: Service to bring almost working 
Racal RA-17L back to life! Richard, 
W6AWO, 415-663-8982, 
ddillman @igc.org 


WANTED: Variable capacitor, 
_ Johnson150E10 or very similar. 10- 
150UUF, trapazoidal frame, must be clean. 
JeRB, 269-382-5401 or 
oldbugger @ copper.net 


WANTED: Summer 1968 Flying Horse 
Callbook. Immediate CASH Reward. Pete 
The Greek / NL7XM @arrl.net or PO Box 
3026, Easton, PA 18043-3026 


WANTED: Any coils for Navy GF series 
transmitter. Pat Marineau KQHF, 3188 
Bates Rd., Madison, OH 44057. 
wb8ybf @ gmail.com 


WANTED: Cabinet (case) for Collins 30L- 
1. IF coil L-9 #278-0277-00 for KWM-2. 
Clint, KL7CT, 1642 Cody Dr, Billings, MT 
59105 406-248-8687 


WANTED: Crystals for Central Electronics 
20-A, hetrodynes with 9 Mc master 
oscillator. Also Lakeshore Bandhopper 
VFO. Jim, AD5KD, 918-260-7364 
ad5kd @ att.net 


WANTED: EF Johnson Courier amplifier 
Plate Transformer 22.1389 and HV Choke 
22.748 or parts unit. Norm, WA3KEY, PO 
Box 498, Quakertown, PA 18951 215- 
536-2577 norm@wa3key.com 
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WANTED: Kennedy 110 parts. Need 
cabinet, some knobs and one of the big 
coils (lower, middle). Will buy parts set. 
Steve, W6SSP, zarco@sonic.net Santa 
Rosa, CA. 707-544-8142 


WANTED: Hallicrafters CRX-3 Aircraft 
Receiver in excellent condition. Ron 
Henderson, K3NFS, 724-7364464 


WANTED: Any Mackay or Debeg 3000- 
series LF receiver, clean and unmodified 
preferred. Rich Parker KB2DMD, 1205 
Sleepy Hollow Rd. Pennsburg, PA 18073. 
215-541-1099 


WANTED: Coil sets C376 or C379, 2500- 
4200 KC. For BC-AR-229 Receiver. Pete 
Hamersma, WB2JWU, PO Box 467, 
Holderness, NH 03245. 
wb2jwu @ myfairpoint.net 


WANTED: Harris Radio RF-505A receiver 
operation & service manual, complete and 
with schematics. Original preferred. Jean- 
Claude, KC5SR, jlega@jlega.com. 713- 
417-0258 


WANTED: Any info on Sangamo Weston 
Schlumberger Digital Wattmeter, 200W/ 
1000W. Ron, ab5wg @satx.rr.com, 210- 
722-8179 
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The R390A is a she a se “Se th electronics and mech 
I 


freed from 5 m ita 


! ‘upe 
8 pole crystal for SSB, 
ail for H 


Cheyenne, Wyoming 82007 
By appointment only 2 


WANTED: Schematic or instructions for 
bakelite or homebrew PS used to 
demonstrate Westinghouse WL-787. Bill 
Ross W9WR, 300 Oxford Road, 
Kenilworth, IL 60048; 847-251-7447; 
william.ross @ comcast.net 


WANTED: Need HRO Senior coils (black 
wrinkle finish) to complete a restoration. 
Need coils A (14-30 Mc), B (7-14.4 Mc) C 
(3.5 to 7.4 Mc) D (1.7 -5 Mc) and S (.48 to 
.96 Mc). Coils are marked by frequency 
range. Rudy, W2ZIA, 716-374-5285 


WANTED: EF Johnson Viking model 122 
VFO. Allen Sharpe, 1-208-304-7515 or 
email: radiotuner56 @ gmail.com 


WANTED: Meter for Hickok 534A tube 
tester, not 534, need the “A” model only, 
Walter, 718-456-1988 


WANTED: FCC and RID-related items. 
Anything HF/DF related. Black HROs and 
WWII German and Japanese radios. R&S 
SK010/3202 transmitter docs. Thanks! 
Brian, KN4R, 704-657-8910 
brianharrison@embarqmail.com or 
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WANTED: The serial number and tube 
complement of your B&W 370 SSB 
Adapter. Grant, nqg5t @tx.rr.com, 214-629- 
8759 


WANTED: National XCU-303 Calibrator. 
Cash or Trade. Mike, KOAZ, email: 
kOaz@centurytel.net or phone 417-466- 
0401 


WANTED: Mackay Radio Type 3001A LF 
receiver, clean and unmodified preferred. 
Rich Parker, KB2DMD, 1205 Sleepy 
Hollow Rd, Pennsburg, PA 18073, 215- 
541-1099 


WANTED: Matching speaker for JRC 
NRD-525. State price and condition. R.D. 
Carter, 7079 Marks Rd, Cameron, NC 
28326 


WANTED: Hallicrafters SX-96 rcvr, good 
working condition, VG to exc cabinet & 
front panel, no mods, original knobs, none 
missing. AlD’Amico 37 Baynes Ave Buffalo 
NY 14213 716-861-4289 or 716-598-5205 
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New production modulation transform- 
ers have been unavailable for a very long 
time — until now! Electric Radio is offering 
a limited run of genuine high-quality Ham- 
mond modulation transformers that are all- 


Hammond Modulation Transformers 


new production and are great way to solve a 
big problem with plate modulated AM trans- 
mitters. 

These new transformers have extra sec- 
ondary impedance taps for 3k, 4k, and 5k 
loads, plus, the primary includes a 40% tap 
for push-pull screens! This makes them 
the perfect transformer for any real AM 
project in the low and medium power class. 
They are ideal as a replacement part for 
Viking transmitters with burned out modu- 
lation transformers, or any homebrew trans- 
mitter project with a push-pull output us- 
ing 6AQ5 through 6550s. 

As high-quality transformers, their re- 
sponse is 150 Hz to 15 kHz, + 1 dB maxi- 
mum, at a 1 kHz reference. 


$125.00 each, plus $12.35 for flat-rate 
shipping within the US. 
WWW.ERmag.com 
720-924-0171 
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WANTED: Manual-Schematic VLF loop 
coupling unit NT-47367 CNM-47367 
NAVSHIP POB #900-505. For use with 


VLF Loop CNM 66097 or NT-66097. Harry . 


Weber, 4845 W 107TH ST, Oak Lawn IL 
60453 


WANTED: Avionics boxes and controls, 
working or not, needed for a static display 
in a museum C-117 aircraft. AN/ARN-S, 
AN/ARN-6, AN/ARN-14, AN/ARN-21, 
ANARC-27, AN/APS-42. Filter switch 
panel (Range/Voice/Both). If you have 
anything related to the above and are 
willing to part with it, please contact Tom, 
KJ7AV, 585-352-9610 


WANTED: Your old 50’s and 60’s CQ and 
QST’s. Hardcopy only (no digital). Nothing 
to read over here! | will cover USPS priority 
shipping to Turkey + your selling price. 
Grayson, TA2ZGE, wa4gvm @ gmail.com 


WANTED: R-390As. It was built to play, 
not sit and decay. | overhaul and find them 
a good home. Ted@x44.cc 


WANTED: ARC-5/SCR-274-N_ type 
equipment, connectors, accessories, 
cables, etc. Any condition, single items to 
many OK. Mark, WOPXM, 
mmckeown @tde.com 303-278-3908 


WANTED: Early RCA electron 
microscope, finder’s fee paid. Alan Weiner, 
207-286-5483 WBCQ@wbcqg.com 


WANTED: Lots of IERC TR5-5020H 7-pin 
black tube shields! Chuck Felton, 307- 
634-5858 


WANTED: National NTE exciter, NSA 
speech amp and NSM speech modulator. 
| still love National! Sylvia Thompson, 
N1VJ, Hopkinton, RI 401-377-4912 
WANTED: Collins R-648 Receiver in nice 
condition. Frank Scutch, w4fms @ aol.com 
WANTED: National NTE Exciter to 
complete National 600 Watt Transmitter 
Restoration. Name your price! Brian Harris 
WA5UEK 214-763-5977 
cosmophone @ yahoo.com 
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WANTED: Collins Manufactured Tubes 
(ca 1936-1938) Need Air Cooled Triodes 
such as C-100E, C-200, C-211, C-251A, 
C-279A, C-300, C-800, C-802, C-830B, 
C-841, C-849, C-852, Water Cooled 
Triodes such as C-207, C-858, etc, Air 
Cooled Rectifiers such as C-249A, C- 
357A, C-866, etc and Water Cooled 
Rectifiers such as C-214, C-237A, etc. 
Jim Stitzinger, WA3CEX, 23800 Via Irana, 
Valencia, CA. 91355 818-519-4419, 
jstitz @ pacbell.net 


WANTED: Hammarlund ED-4 Transmitter. 
Bob Mattson, W2AMI, 16 Carly Dr, 
Highland, NY 12528. 845- 691-6247 
w2ami @ arrl.net 


Electric Radio Custom 
Coffee Mugs! 


These coffee mugs are nice custom- 
made, 11-ounce white-ceramic mugs 
with the Electric Radio logo in 4 
colors and your name and call sign 
in large letters below the bottom 
border. These are printed in 6 colors. 
They are microwave and dishwasher 
safe! Call for ordering at: 
720-924-0171 
Shipped by UPS....... 2 $22.00 
Or on the Internet: 


www.ERmag.com 
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HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG SQUARE SHOT! 


EZ Hang’s custom construction is welded/ 
bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 


wrist support to fit a man’s hand, with new UV 


resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
—. easy grip. The EZ Hang square shot will clear a 100- 
EZ Hang, Code E foot tree with ease. EZ Hang kit is $99.95 + $9.05 
32 Princess Gillian Court shipping. (We now have 10,000 satisfied customers 
Fredericksburg, VA 22406 around the world.) The EZ Hang comes with a one 
www.ezhang.com year limited warranty. 


Call Today! 540-286-0176 


WANTED: Vacuum Tubes: 279A, 212E, WANTED: Seeking Ham/SWL/Weather 
249B, 258B, 271A, 242A, C120, C100A, unbuilt kits. Gene Peroni, KAGNNR, POB 
804, RK20, CK70, GL805, C201, ZB-120, 7164, St. Davids, PA 19087. 215-806- 
802. Components for Collins 12H /12N 2005 


speech input console, including WANTED: Early QSL cards from my 


preamplifiers and program amplifiers. Rod, Grandfather, Hal Smith (SK). His calls 
W5CZ, 303-324-2725, were KH6KA, K6YJR, K6OQE. Gladly 
rodperala @ aol.com reimburse postage plus modest finder’s 


fee! Phil Wilson, 1355 Big Otter Dr, Blue 
Ridge, VA 24064 k6cra @arrl.net 


Drake Manuals on CD 
The R.L. Drake manuals that were 


compiled by HamManuals are again 
available from Electric Radio! 

This is a high quality 2-CD set of 
manuals for the ham equipment that Drake 
produced. Also included are official Drake 
modifications and all of the 3rd-party 
modifications by Sherwood Engineering, 


> a Series 1+ Disk 1 
R.L. Droke Co. 


and others. 

Now all of your Drake service 
information can be in one place and you 
won’t have to worry about not having a 
manual when a new piece of equipment 
enters the shack. 

These CDs were originally sold for 
$71.95, but are now available for only 
$24.95, which includes priority shipping. 

Electric Radio 

720-924-0171 or on the Internet: 

www.ERmag.com 
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Mil-Spec Communications 
R-390, R-390A, R-388 & Other Military 
Receivers 


Sales - Service -Manuals - Parts 


Box 633, Englewood, FL 34295-0633 
Please call us at: 941-474-6818 
FAX: 941-474-7874 
milspec39@@aol.com 
“Since 1985” 


WANTED™.PRESS. WIRELESs, NY: 
Photos, information wanted on Hicksville, 
Baldwin, Little Neck, Centereach, 
Northville facilities. George Flanagan, 42 
Cygnet Dr., Smithtown, NY 11787 
w2krm @ optonline.net 631-360-901 1 


WANTED: Military radios vintage, 1952 
and back. Ken Kolthoff, K8AXH, 9420 
STE RTE T, Amazonia, MO 64421. 913- 
634-3863. 


Licensed at least 25 years ago ? 
And licensed now ? 


Then you should belong to the 
Quarter Century Wireless Association 


QCWA, Inc. 

8400 NW 115th Avenue 
Ocala, FL 34482-1098 
USA 
Www.qdcwa.org 


The Collins DVD Repair Library 


THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DVD! 


Now you can work on your classic equipment with the help of these world-famous, digital- 
format DVDs that work on standard DVDplayers and computers! 


With these classic references on DVD, viewers will benefit from the latest technology in 
| the world of video. You can instantly access whatever part of the video you want. 


Collins KWM-2 

Collins 75S-3 and 32S-3 
Collins 30L-1 

Collins 30S-1 

Collins KWS-1 

Collins 75A-4 

Collins R-390A 

Collins R-390A Addendum 
Hammarlund SP-600JX 


4 hours, $89.95 

2 hours, $89.95 

1 hour, $39.95 

1 hour, $39.95 

2 hours, $39.95 

2 hours, $89.95 

7 hours, $109.95 
2 hours, $49.95 

4 hours, $89.95 


Shipping within the US: $6.75 each for the first two DVDs, additional 
titles are shipped free. 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 
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Dead or Alive 


VINTAGE TUBE ELECTRONICS 


Audio Equipment - Ham & Military Radios 


*Cinema/PA/Broadcast Sound Equipment* 


_Amps-Compressors-Preamps-Microphones-Reel to Reel-Mixers-Phono 
Speakers/Horns/Drivers-Receivers 


Catalin + Breadboard + Console Radios 
Computers: Apple | & II Lisa, IMSAI, Altair 


Parts: Output/Input/Power Transformers, WECO + Sprague Capacitors 
Cloth Wire, WWII Equipment, Nassau Solder 


Vacuum Tubes: 
211/845/805/6550/12AX7/5692/GZ34/2A3/EL34/6SN7W/6922 
300B/205D/350B/VT-231/#45/#50 & More 


SS Brands Wanted SS 


Acrosound, Altec, Ampex, AR, Brook, Capehart, Collins, Crosley, Dynaco 
EICO, EH HH Scott, Electro-Voice, EMT, ERPI, Fada, Fairchild, Fisher 
Garrard, Harman Kardon, Heathkit, JBL, Jensen, Marantz, Mcintosh 

McMurdo, Mullard, National, Neumann, Ortofon, Partridge, Peerless 

Presto, Pultec RCA, Sparton, Studer, Tannoy, Telefunken, Thorens, Triad 

Urei, UTC, Western Electric 


| BUY IT ALL: FROM 1 ITEM TO COMPLETE COLLECTIONS 


CALL OR EMAIL TODAY 
610-649-4151 


www.cash4audio.com 
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— ELECTRIC RADIO BACK ISSUES — 


All Electric Radio back issues are either from the original press run or are lithographic 


reprints from the original negatives on archival quality, acid-free paper. Shipping prices 


are for delivery by media mail within the USA. Overseas, please inquire for shipping 

quotes. The on-line search for back articles is at _http://www.radiolabworks.com/ 

ersearch. html 

¢ Single Issues: $4.00 Each, Postpaid 

* 1-Year Sets (Or Any 12 Issues) $40.00 per year + $7.00 S&H 

¢ Special Deal on Any Four Years (Or Any 48 Issues): $110.00 + $8.00 S&H 

¢ Almost all of the back issues of Electric Radio from #1 are available for $450.00 + 
$24.00 S&H, at least a 56% discount the over single-issue price. 

¢ For a postpaid 29-page printed back issue index, please send $3. 

* Foreign Customers: Please Inquire for Shipping Rates 


— COMPENDIUMS — 


All of the Collins compendiums are packaged in nice 3-ring binders. 
Collins 75A-4 Modification Compendium: All the factory modification bulletins from Collins Radio Co., and all 
the articles printed in CQ, Ham Radio, QST and ER over the last 45 years, now 108 pages, $20.00 plus $5.75 
S&H. 
Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium: 260 pages, $45.00 plus 
$6.75 S&H. 
Collins KWS-1, 32V series, and 75A series (A1 thru A-4): 43 pages-------------------- 15.00 plus $5.75 S&H 


— BOOKS — 


A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent's biog- 
raphy, his rise from a saleman and inventor of electrical equipment one of America’s foremost radio manufactur- 
ers. There are historic photographs and diagrams on nearly every page, and color plates with vintage AK 
advertising. -------------------------------------------------- 2-22 2n nono n nn nnn nn nnn nnn nnn nn nnn ene en nnn $25.95 - 10% = $23.35 


Arthur Collins, Radio Wizard: 394 pages by Ben Stearns tell Arthur Collins biography from his early years until 
retirement. Stearns is a professional journalist and was employed by Collins from 1962 to 1977. Many historic 


photographs and stories from former employees. --------------------------------------------------- $18.95-10% = $17.05 
Again Available! Volume 1 of Crystal Clear by Maurice Siever-:-------------------- $29.95 - 10% - $26.90 
Crystal Clear: Crystal Sets, Crystal Detectors and Crystals, Volume 2: 282 page guides to crystal sets and 
related US-made equipment from 1920 to 1955, by Maurice Siever-------------------------- $29.95 - 10% = $26.95 


Heathkit Test Equipment Products: This is Chuck Penson’s (WA7ZZE) companion 
book to his Heathkit Amateur Radio Products book, and it all about Heathkit test equipment 


that continues to be very popular, even many years after Heath’s closing. --------------------$19.95 
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Hollow State Design, 2nd Edition: This is Grayson Evan’s (TA2ZGE/KJ7UM) 
wonderful new book that has everything you need to work with vacuum 
tubes in one 277 page, high quality volume! ---------------------------- $32.95 - 10% = $29.65 


NEW! Make Your Own Tube Testers and Electron Tube Equipment: This 
new book by Gary Steinbaugh (AF8L), who is an ER contributor and a 


professional electronics engineer, is all about understanding tube testers 
and building them, and also contains many excellent projects such as 
power supplies and specialty oscilloscopes in one fun-to-use volume! 19 
chapters, 222 pages with many in full color.---------------- $36.00 - 10% = $32.50 


Miller’s Collecting Science and Technology: 160 pages of high-quality color photographs from museum 
collections make this hardback volume an excellent introduction to this new collecting field. Written by 
Lindsay Sterling-----------------------------------------2------- 2222-22222 2 022 n enon nn ne nn nnn nnn n ee $29.95-10% = $26.95 
Mil Spec Radio Gear, Volume 2: Released in 2009, Mark Francis (KIOPF), describes in 252 spiral-bound 
pages surplus military radio equipment released since the passing of the vacuum-tube era, with the exception of 
popular items such as the CV-591 sideband adapter, the Hickok TV-10 tube tester, and a TS-375 VTVM. 12 
chapters discuss 30 different types of equipment ranging from HF to the VHF bands. The layout and photo work 
is excellent. ------------------------------------------------------ 22202-22222 22 nnn nn nnn nn nen n enna n en nn nn nne $24.95 - 10% - $22.45 
The Collector’s Vacuum Tube Handbook: This is a 205 page book that is full of unique, hard-to-find informa- 
tion on tube types that were released before 1934. Includes history and good photos.-------------------------------- 
conn nn nnn n tenn n nnn nn annem mene nanan anc nn nena nanan nnn nnn nanan nn nnn nn nance nn nae $25.95-10% = $22.45 


NEW! Tube Ty pe Transmitters: This is the second edition of Eugene Rippen’s excellent book 


on transmitters, transceivers, VFOs, Linear Amplifiers Modulators, Antenna Tuners, and more! Over 900 high 
quality illustrations with accurate descriptions and useful indexs make this a very useful VOIUME. ..............:eeeeeeeees 
Ide Ge a a ee sci Miey vc so g cic cone Se Ress uc sa Sere « Vata, So oe anc ae eve iheaRae ts Bande Meas lage $29.95-37% = $18.95 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
everything made by Hallicrafters. By Chuck Dachis ----------------------------------------------- $29.95-10% = $26.95 
Radio Tubes and Boxes of the 1920s by Fathauer: If you appreciate the rare and colorful vacuum tubes and 
advertising art from the early days of radio, then this great 104-page book will be very interesting and informa- 
LIVE, ---------------------------- 22-22-22 n nnn nnnn nn nnn nn nnn nn nnn nnn nnn nn nnn nnn n nn nn cen nn nn nnn nn nen nn nance enna nee $26.95-10% = $24.25 
Surviving Technology: Bruce Vaughan’s (NR5Q, SK) book about his early experiences in radio, and it’s also 
about building the “Ultiimate” regenerative receiver that’s based on his many successful designs, with complete 
information and schematics!------------------------------------------------------------------------------ $32.95 - 10% = 29.95 
The All-American Five Radio: This book is about classic American 5-tube broadcast receivers. It also con- 
tains a wealth of accurate, information on vintage receivers and proper troubleshooting and alignment. It’s 
recommended for experienced repairmen and novices alike, 92 pages. -------------------- $21.95 - 10% = $19.75 
The Bavarian Yankee, by P.H. Thompson, is an exciting new, well-written, 295-page, soft-cover novel tak- 
ing place in Europe at the end of WWII, full of colorful characters: Americans, Germans, Russians, and 


Poles, mentioning radio communications of the day. ----------------------------------------------------------- $13.50 


Again Available! Tube Testers and Classic Electronic Test Gear: Written by Alan Dou- 
glas, a retired engineer, this book is packed full of valuable information about test equipment. 
TOG COIOS Page’ . = =~-—---- === =- aa nn nan nn nen nnn nnmen ane nannnn $29.95-10% = $26.95 
Vintage Anthology, Revised Edition: by Dave Ishmael, WA6VVL, is a revised and updated version of Dave’s 
popular book. 209 pages of great information especially valuable to radio builders..------- $21.95 - 10% = $19.75 


Ordering Information: 
Hollow State Design and Tube Type Transmitters are shipped by media mail for 


$6.00 each because of their weight. 

For other books, please add $5.00 shipping for one book and $1.00 for each 
additional book. Five books are shipped by media mail free to one address. 
Checks and money orders by US mail are fine. 

Overseas and Canadian Orders: Please inquire for shipping quotes. 


Available by mail order or by telephone at 720-924-0171 
Or on the Internet at www.ERmag.com 
Visa, MasterCard and American Express 
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Keep Your ER Magazines Organized! 
Sold in sets, shipped flat, easy to put together, no glue required. 
Each box holds about 12 magazines. 


These boxes are the correct size for many ER-size magazines, 
including Antique Radio Classified, The Old Timer's Bulletin, The 
Tube Collector, or The AWA Journal. 

Set of 10: $11.75 + $10.00 S&H 

Set of 15: $17.25 + $10.50 S&H 

Set of 20: $23.00 + $11.75 S&H 


ER Bookstore, 720-924-0171 
PO Box 242, Bailey Colorado, 80421-0242 


Or order on-line at WWW.ERMAG.COM 


WANTED: Collins R-389 LF receivers, 
parts, documentation, anecdotes, 
antidotes. W5OR Don Reaves, PO Box 
241455, Little Rock AR, 72223 501-868- 
1287, W5OR@militaryradio.com or 
www.r-389.militaryradio.com 


WANTED: Postcards of old wireless 
stations; QSL cards showing pre-WWII 
ham shacks/equip. George, W2KRM, NY, 
631-360-9011, w2krm @optonline.net 
WANTED: WW Il German, Japanese, 
Italian, French equipment, tubes, manuals 
and parts. Bob Graham, 2105 NW 30th, 
Oklahoma City, OK 73112. 405-525-3376, 
bglcc @ aol.com 

WANTED: Manuals, manuals, and 
manuals for radio-related equipment to 
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buy or swap. Catalog available. Pete 
Markavage, WA2CWA, 27 Walling St., 
Sayreville, NJ 08872. 732-238-8964 


WANTED: Incarcerated ham seeks 
correspondence. w/others on mil (R-390’s 
&backpacks) & tube radios. Also copies of 
postwar-90’s surplus catalogs, backpack 
specs & photos. W.K. Smith 44684-083, 
LSCI Butner — GA, PO Box 999, Butner, 
NC 27509-999 


WANTED: R390, R390A and R392 
receivers dead or alive or parts/ 
assemblies. Any condition considered. Will 
pickup if you have enough items. Glenn, 
WA4AOS, 864-684-2956 
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Central Electronics Parts and Repair Support 


Nick Tusa, K5EF, is pleased to announce the resumption of parts support and radio 
restorations for the entire Central Electronics product line. No matter if your need is a 
160M conversion kit, broadband couplers, AF Filter/Limiter parts, HV capacitors or a 
replacement coil for your rig’s bias/ptt relay, we have the parts to keep your rig on the 


Need help, but not a full restoration? Worried about shipping a 90-pound desk 
crusher? Don’t fret....we have special test fixtures to service individual plug in modules 
and even the VFO, absent your radio. And we can answer most any parts or service 


Pleasé visit our web page, http:// 
www.tusaconsulting.com/ce.html for 
latest Central Electronics information and 
pictures of our newest restoration product 
for the 100V Broadband Transmitter: 
replacement meter faceplates. Order one today 
at our special introductory price and make 
yout 100V look as great as it sounds! 
ConiactasNickaiusa.S SEE 
Telephone: 985-249-6467 


Fax: 985-249-6468 


WANTED: I’m looking for information about 
Vanguard Electronic Labs of Hollis NY. 
Needed are catalogs, instruction sheets, 
company history, etc. Also want to buy a 
Vanguard/Springfield walkie-talkie. Bob 
Nickels, W9RAN @arrl.net 


WANTED: Please Help! Need a 
modulation transformer for my Johnson 
500. Contact Larry Harrison, K3JRR, 540- 
852-3431, or PO Box 38, Criders, VA 
22820 


WANTED: NOS small illuminated panel 
drive with a slide rule type dial. Louis 
D’Antuono, WA2CBZ, 8802 Ridge Blvd, 
APT C-2, Brooklyn, NY 11209 718-748- 
9612 after 6 PM EST 


WANTED “AN/FRR-24 or AN/FRR-37 or 
AN/FRR-10” original Navy pictures and 
Fair Radio sales ads. Also would also like 
to hear from other owners for a possible 
upcoming series of ER articles. Thanks! 
Brian, KN4R, 704-657-8910 
brianharrison @ embarqmail.com 
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WANTED: National HRO power supply, 
rack-mounted for 6V __ filament; 
Hammarlund Comet “CC” coil set; any 
Utah transmitter, modulator, or custom 
cabinet for such; schematic/info on 
Western Electric Model 15A Police 
Transmitter. Gary, KGGLH, 209 286-0931 
or k6glh @volcano.net 


WANTED: | would like to hear from owners/ 
users of Frequency Meter FR149A/ 
USM159, especially with info on an early 
manual for the unit (I have a late manual), 
for a possible ER article. Please email me 
at wa2ejt59 @ stny.rr.com or call 607-754- 
2848 evenings between 6 and 7PM 
Eastern. Thank you, Joe Long, WA2EJT 
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W7FG A, i119 E. George St 


Batesville, IN 47006 


Manuals 


Order on-line at: 
We are your 1-stop source 
www.w/fg.com | 
for radio, test equipment, 


Send your questions to: and audio manuals 


sales®w7fg.com 


Order by phone: 
(812) 932-3417 


800-807-6146 US only 


customer satisfaction guaranteed! 


Electric Radio T-Shirts 
The front displays the logo from the cover of ER (the tube logo, 
Electric Radio, and “celebrating a bygone era”). The back has “Real 
Radios Glow in the Dark” (used with the permission of Classic 
Radio). The T-shirts are 100% cotton and come in Small, Large, X- 
Large, XX-Large. The color is slightly lighter than the cover of ER. 
$17.00 delivered, $18.00 for XXL. (Medium Available by Special 


Order) 
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Subscription Information 


ior Published Monthly 

Rates within the US: 

Ist Class Rate: $47 (mailed in envelope) 
Periodicals Rate: $36 


Rates outside the US, by airmail only: 
Canada: US $54 


All other countries: US $75 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 
720-924-0171 
Office Hours: 9:00 AM to 5:00 PM MT, Monday to Saturday 
Subscriptions and renewals may now be purchased 
online at WWW.ERMAG.COM 
Visa, Mastercard and American Express 
Call for FAX 


email: Ray@ERmag.com 
The Electric Radio mailing date is posted monthly at www.ermag.com 


Electric Radio 
Baseball Caps! 


Always popular, the Electric Radio 
baseball caps are a nice 6-panel 
all-cotton style with an adjustable 
rear headband and a 3-inch front 
brim. The background color 1s 
khaki, and the ER logo is 
embroidered in 4 colors, not 
printed. These hats will hold up 


for a long time. 


$22.95 Shipped Priority 


ER Store, PO Box 242, Bailey, CO 80421 720-924-0171 


Or On-Line: www.ERmag.com 


Electric Radio 
PO Box 242 
Bailey CO 
80421-0242 


Address Service Requested PERIODICAL 
12/14 
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WS9ADJ 01/15 
James Beyer 
6213 Countryside Lane 
Madison Wi 53705-1025 
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Ciassic Radio headset. 


Now enjoy the rich audio of 
your vintage receiver with a 
professional quality headset 


built just for you. 
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see our user reviews at: 


=F Hiaarr..rIeet 
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